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PREFACE 

Th LS Record of Decis,on documoo19 <h• remedial ocCJon ol•n for contllmmate<I sed,monl> and 
,ssoo;at<d soure<s within •i•M di""'° o,oOIOm a.-. .. ot Ibo Qmlmo,>e<..,nt Boy Nea.,hO,o/ 
T;d,flal> ,i1e. n,, Re<otd or ooc;,,on """' thrao '""'""'"" 

• [t oert;/;o, th,t tho ,eo,tdy seleetion """"' - oa"lod out in ao,onlanco with 
tho Comotehons,,o En,,roomontal Ro,oon,o, Comoons,tioo, '"d Li,O,hty Act a, 
llmondo,;I by the S,po,fund ,>,mendment olld R.,;cho,i.ation A<t, •lld 10 oho "'°"' 
P™""""''', "'''" tho Nations! Contin.,aoy Plan. 

• It summ,.,,.,. !he tochmcal '"""""""' of tho ,omody, ,pecifyin• '"" ,,...tm,ot, 
'"""""'1"'1· a,,d tns1itotwn,1 comoooenu, a, well" reme<liation aoah. 

• II ornvide, ,no nubli,: w;,h • ,onsolid>.1<d soun,e of lnfo,motjon about ,oe ,it<, ,ne 
""'""' «medy, ,nd th, rationale behind tho sclOction 

In addition, llle R=<! of O.,ision on1v,de, ,ho f"mewo,k r,, crao>ition in10 oho"'"' oh,,., of 
the cem,di,I 0""'"", Remed"I O..i•n ,od R,m,dIBl Action 

Tho Rt«>nl or Deoi,ioo ,on,i,,. of Oh,oo bO!io ,om1>0non« , 0..,1,,-,.,ion, , Deoisioo 
Summary, and• R"poosive""" Summaty. The D,,01.,,otion fonct"'"' .. ,o ob,cract ro, lhe key 
mformatlon oontainod 1n tho Record of Dociolon and ;, s,anod b, tho U ,S, Env,ronmonlal 
Pn><O<tion Aioncy Regional Adntini<eratot, The Decisio.o Summ.,y ornvid<s on o,e,v;,., of the 
si<o ch•n><C0<is<io,, Oho allarna1i..,, o•aluo<od, ond an anoly,io of ,..,._ ootion,, Th• Dec,.ioo 
Summary also .dencmes 1ho ,olo<tod «mOOy aod exolaio, how tho <0mOOy ru1rm, """"" 
<0qui,omonu. Th< Rdp<n,;.,.,,. Summo,y odd""'°' publio oommon,. ,ocoh·<d on tho Proposed 
Plan, the F,,.H>.ility S•udy, ond oth" inforn,ation;,, !ho odmio,s.-.n .. '"'""· 

Th» Record of Deoi,ion i, 0<1on;.eo ink> thtte moin stotion< the Dt<lo,ation, tho Decision 
Summ0<y, ond Appendico~ AW,,ndix A pmvid.. l<tt«• of coocu,.enc, horn the ,,.,. of 
Was!Hn•ton anr! tho Puy,llup Tribe of lndcan,, A!>nendLX B ,01,.;,i, of the Re<!Nln>i•en= 
Summitry, ,no APOondU C pre,onts impl,mont,tion ,c~adule, for ,ource- ,nd S<dimODt-"lot<d 
remed"I "'"'"'.., in the eight proOlem ,re,s oddr=od in chi, R«o<d of o..,;,;o,, 
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DECIARA TION 

COMMENCEMENT BAY NE:ARSH0RE/TJDRFlA TS 
TAC0~-1~ PIERCE COUNTY, 'r't'i\SHlNGTON 

RECORD OF DECISION 

S.iatul-O,)' Pref e ren.ee for Trt.eitrnerLt lls a. hLn~ipal 
ElE!m1mt [!i. l\.'o t Met ~nd F ive-Ye-ar 

Sile Review Is Re,qu Lted. 

SITE NAME AND LOCA.TlON 

Ca rnmct.ii;:;c rnent B11y N c-o.rs hon::/Tidefl:1ts 
T:i~m31, Wa!!hinl!:,io:n 

S'l' ATrMENT OF PURPOSE 

(~, 
. ' 

Thi~ dec~iion d.ocume11t o,resencs c!\e seleaei::J rt:Ir.lCL1i91 acc.ioC'li fo-r two ,of thi:: ~c:1 upe..rabh!: un1H 
oc tn,e; Cominenc-tmi,nt :Bay Neanhorl!!!/Tid.eO:i!ts (CB/NT) S1.lperflmd site in Tocom:a. Wasl':lin~ton, 
d!!!:,,,'el,ofil!:d ic. ai::cotd:a.nl,c 1.1r·ith th.e Compre:heru:iv-1!!: Ea. v1ronmenca.1 Ri!!:sJ'.lon..!il!:. cc t'rlJ'.!Cl".l!a.rionT iind t--··i 
UabiliW Act ar l '5180 (CERCI..AJ, e;s :eml;!!ndii!!ll by the Su~ und Arnerldm:en.u ar,i:I R~udli~r~ti1:m 
Ai: c of 19&6 (SA RA l. ;:ind to, c he ex cent prai:tii:ablc~ lhe National C-onting~m:y :f'l::i.n (NCP). This 
Rc:i:::ord of Dci:::Biion is b~sed a a chi:: 11dmini.stra.th-i!: record for this .site:. 

"the mue of W;uhir.i:e,con Md che P1,,1yalh1p Tribi!!: of Indians (w~c racn-at1an i! l:J.riel)' WLlhin 
Qr ~i;l.j~i;:l;!!nt to tll.0 site) cDncm on thll!I selected rieme.§.~ (~l!!e- A p-p~miji :ic A), 

ASS ESSMEN'r OF l"'Hl!. SJTE 

A-ctua I or t~re::ue nied reh::i11Sel of h.a.ur&:ius substance!!- rrom lh.is si [e, if noc couiec-ted b ~ 
i rnvlementa.rion ,:;if n::z:p,i;mz,i:: ~ t kmz si:i!i,i::te,d: in th j:5: Rei::c n:I Q( Di,i:: lsion, may pn,s1mt ;1:1 a irnminc-nt 
3lld subsl.2..D rial endangi:!:rmtnt 10 tmblk: htalrb. wdfar~, o, I.he c:nvi rarimic-n t. 

DESCRJPTION OF THE REMEDl' 

The: remedy seJ-eete-d 3 ~ this. Record of Oc~i:tiDa. co "'t:rs rwo C e1 NT opM:lblc 1.u1.in. $.ll1.1 r<:e 
control (Qpl!flilble Un it 05) and !ie-d iment reml;!!dj11tk1n (Opl!!flilbll!! Un it O I), wh id1. were formerly 
reftrrM w &J a combin~ ooer.able unit, Ar.u.,wid,1. T~e fu-llctior.i of the- -compre-.hensi lie remed.r for 
tfUl!iB two ap:rablt urul!i i:;; lo :protect !he ma.dru: CIJVirDilltlCIH :lnd lht:n:by :n:du.a. ~\ed i,ublii:: 
health ,:;onci,rD.$. 

Ill the Commel'fllmiml. Bay Nearshare/Tfd.e fltJJ~ F ~ibilil.JJ Sl.wi)' (T,e-t,_ Tech. I g..88a), wb.i.c:h 
c!Yl'ered ,:he fotmet ol)erable uni.c A.r-t~l'l1dt, nine Jlmblem ltea.S were i-d.en1if'.icd chat 'W3f ranted 
!;101,lr~I;!! i;:ontroL 11nd Sl!:dim.en:t rem~dfation: {\ 
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• H,ad or Hyl,bo, w • .,,,,.., • Mouth of Hylebo, Wa,o,way 

• Siccum Woto,.,.ay • St. P,ul W,t,rw,y 

• M;ddle w,,.,way • Hood of City Wat«way 

• Wh,,,.,_o,.,,.o wa .. .w>y • Mosth of Gty Wuerway 

• Ru<t<>ll·"'- Deflan,, SoorelLne . 

RO!ponsc >«ion, go.omed by th~ Record of 0.c,oion "'' limi!Od to ei•h< of tbe oino CB/NT 
p,ol,lom.,.., l~tod abo>•- Ao a"""" of oew infonn,ticm =•i"d dur;"II ,,,,a,;, «mnionc °" clle 
CB/NT feasibm,, ,cudy. tho U.S. Eo,i,o,.,,. ... , ""''"'"""' A"""' (EPA) ha, docided to 
,..oon,ider tho proposed ploo fo, the Ruskin-Pt, Dofi,no,, Slum,lin< problem "'"" A ,.,,...; 
fea,ibility "udy fo, that p,.blem .,..,., now .,e,bliohed a, O,,e'3ble Unit 00 (ASARCO S.dlo,oou) 
i> '"'"'"''' bein11 0,000,od by EPA fo, '""" oublie eommen,. 

The ,e~ed romedy fo, tho ok,ht ..,ma,oinB CB/NT problom ,,.., is <lofinod aoo<m1in1 to 
oleanuo ob)o<ti ... for both ,ource control •O<l ,odimen, remcdi01lon. The romoOy est•bli>b<>, 
eloonup objeoti_.. ••d a molli-el,mont "'mcdiol '""'"' do,ii,n..i to ,oh;,., tho obj,,o,]v<,, In 
1on,nl, the ,olocted .emody '"" be ,molementod ;n eaeh or tho d,fferen, oroblom """ in<le0<0-
<10ntly of <mo a.ootho,, Tho """"11 nomody incl-, , I-Yo"-' activo cl,anup phll< fo, ooun:o 
eontrol ind ,od;ment remo,Uac,on, a,,d a 10-,.,, notutal reoo,or, oh .... 

Remoo;,1 coohnolo1,e1 for"""'" control, lice fir« ,teo ,n the oeleecod remedy, ;nc1,a,, full ""II" of oll lu,o,.n ,vaililblo •nd ,OO!Onoblt mothod, of 1,eam,ent (AKART<), The «hodule for 
,ou«e """'°' .,.,; .. amon, p,oblem ,,... b"1 ~ «oe,,.,d to be ia'8elf =omoL;,h,d dor;ng !ho 
""' ! ,,.,,. The Wo,h;n,,on Deoanmo,,t or E<oloD (Ecoloif) ;, tho leltd "'""'"men< '"'ICCl' 
fo, '°"""' <Ontro! ,_, o oooo,,.,;,.... Ill"""'"' whh EPA 

The oe«ind ,cop lll dro <elocie.l ro,1>«1i, 0<1,,oelioa nf WlmMlt problems, ,.;n be ae<ompl~lled 
thr""'h • comblnation of natu,"1 ,,.,,,.,,y ond oocl,.. ,.,Ument ,.,,,.,i;,tlotL A=- up,,ot«i to 
"'""""' oatunlly w;,h;n • 10-yeo, ,.,;od 1flor ,oor« oonltol "'"'"'" ore ;o,p!emented wm bo 
mMU,o,.d anou,lly to <0nf",rm that p,-,d;o,loo. Sh• ..,. "'";";""" ,uoh a, ltdvi>ode, apjnsc 
,oafwd "'"""""';on, w;n bo ;,opl,m<Dlad to O"ltoct hum:u, heolth uo1H ...,,.,.,. l, compl,,. 
Area, not .,_,.., to """"'" oancrally ;n , tonoli '""'°"' wm be 110tiv<>!y mnoai"<d .,h,n "'""" 
,ontroi m,,..,., ,,. do,;gnated """'P'"b!o by Eoolol!l' 1nd EPA 

' A,,;.,, "'""'1lat;on of o"'bltnl ,,a;'"'"" w,JI be >«0mol~hod by utmtin• , 1;m;t0d ""I' or 
foor coonoemenc techoolo•;es. eooh of wh1ch oao orov;d, • r,.,;ble and ,ost-,ffectwe m""' or 
""hO,vin• the °'"""P obj,et;v, fm lho ,it,. The,o te<:hnolo•le• ,,. ;n-oh"• capping, conf;ood 
"'"'"c di,oo,ai, neanhore d;_..1, ,nd upland d~p,o,111. Tho ,oloete<l "'mody orov;do, oorform
"""' obje<tiv<,> fa, oo,h of tho>o coonn,mcnt te<:hoolo,ie, aod ,llow, the /la,ibiL;ty to lmpi,m,ot 
OfiY •• •" or them du,;~ tho ,ot;ve cleanuo olwo of ,he otojeot, EPA w,11 be 1he lellO ...,.,y f<>< 
imolomooo,n1 s<dlment re<>oc1;a,ioo. Th< Puyallup T,;b, of Indian, hll "'"" estaDL;shod ., a 
sopportl,1 agono, fa, lhe p,aje<t throuoh, cooo.,.,;-, '"'""""' w;th EPA, 

DEClARATION 

The -tod ,.me<!y ;, orotoc<;v, of the .,.,;ne environn,ent and rolatod hum,n hoalth 
"""""""· n, .eme,:ly also coanp1;,. w;th redoraL. ,,.,., ,nd tdbal uqufr<m,nt> that ,.. "OOl.:ahle 
•• rtlevant and opproo,i,,. ro, thl> ,,...,,;,1 ,.,;.,,, and it ;, ,.,,.,rr,ct;"O. This ,.,.,,d, ,.., 
""'"'""'"' oolut"'"' and olte,no,;vo treatmon, tochnolo,;.,. tD lho mu;mum """' ~ti<able fot 
chv, ,;,., The r,.,;bmt, of o.,m,nent '""'""'" will b• ,v,luatod an a ,.,o-by-"""' to.,;, by 
f.coio!Y fo, the p- of om,reO Oontrol. Howove,, ... , .... nl of a,ntunmated """'°' ""'""""" 
..., not judJ<d oract,c,ble at tit" "" because CB/NT problom .,d;.,.n<> .,. clta<>eter,ud bi ,.,.,,.,.,, '°" '"""""...,"'"' of con<>m;nan., and re11u;.,.11 larao volum" or m,te,,.I. Therefor,, 
1h~ remedy doe, not ,ot;,,ry lhe """'°'' or,r,,...,. fa,"'"'"""' 1s, p,lndpOJ """'n' of,.., 
r,mtdy. 

' 
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Bc~u,,e t.t:i i, remedy w i II te:$Ult in '-iJ:a+d(l'IJS su b~t.2nce1 l'C!ffllln.mg ~~jt11 1 !1 e,0I1 1L·,1mtrati,on~ 
E1bov.e ln1a.lch a ba:ifld l!lm:I 1mvironm11mtl!ll!ya bilUld: ~lf:a.nup l"v~IS1 :a review wi.11 be c:ci-n.ducted w.i.ch:i:n 
j. yttr~ :if~.r remedi:tl ac(i,0:11 b!!gim to, :a.s..s:ure that th.e :rem,e,o.y i;::011.1inu11~ m :provide :adeque.lt 
i:iMtection ,of h1,1man M:alch :and the en,.,i ro,~~ru, The tin1ef ra.me f ,o:r th111 5--)'!!:a.r ren,,ii!:w will b!
iJt-tf:n1'Li-'ed !t:Pa:r:ald)' f(I.- §.l)un'.:f: M-'lrOI :iinia std im-el'Lt r-el'D.Mil!ltion :Uid wiH 'i.13.r:!P' :imODR the ei:glu 
problem a:rE!la!I. Inhia.tior,. ,of 1.1'.!e j-yi,ar r11,·iev..· i,eTiod will bi!!! ~i.:;:.he-duJad ti,· thf: lel!IL1 n1a.na:9:em11nt 
:i:ienc~" f 1J1r e:1ch :te"1Jon. 

3 

R.cbl.@: G. R U9!1.11!! ll 
Retional Adm ll\istntor , 
U.S. E.n'\'iiro.umt.nt:d Pn)I.Ution A;en.c~ 
Re!!:i.CID lO 
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DECISION SUMMARY 

J. OVEltVIEW 

Tho o.,,:..;oo Summary provido, , oondon"d do0<<ipt"'n of the >ik->p",flc f,cto" and 
ona1,.,, th,t lod "' >elo<tion of the ,emody fo, tho Comn,oneomont Bay Ne,,.ho,e/Tideflot, 
(CB/NT) Sop.,fWld ,it<, b<g,nning with !he oad, id,ntification ano:I charaotcdmtion of"" probl<,n 
(<lo<um,ntad in !ho "m«!iO! in,,,.,ti .. t,oo), proe<>odjn8 thl'OU8h che idontifi,.,ioo on,;! ov,luat,on 
of <>.od..,,,. ,..,..;;,1 o!to,nat,veo (documon1td in tho !enibility study). ,no 000<lu,Un1 with the 
,ea,,dy ><i<>:""1 ,n ,.., R<>::ord of D<rnioo. Tho invo""'"'""' of tho ,..b<i, tbro.,.hout !ho 
~ ,i., da,crit,od, alon, wi<h "'" eovi,on..,n<al P"'llOlm> ,114 te8Uiation, lhac "late 10 or di"" the 
ov,,oll ,ue comedy, The,..., tn which the <el<Cctd ,omedy m<eo. CERCLA """''"""'"' i! "1>o 
<aroful!, oooum,ott<! 

The De<ision Summ>O' ~ Otovldcd in the followin, _,ion,. Section l do,c;ib" geno,,I '""'"'"'i"i" of <ho ,it< S,,tion l ..,,,,;a., ,;,. h,010,y and .,.,,..,., the ,oonJin.,ion of 
<nfo.«men1 oct1vi1ie,, Como,unity portfoipat;on i, highl;""«d in Stotion 4. The ,cop< or tho 
'""'"'" ,ction, ;, doacdbod in the °'"''"' or tho over>IL ,ite '°""8Y '" s,c,;on l Sil< 
'"'""""""" and , ,ummuy of s,co ,isk, oro pn>vad<d in Stct<On> 6 llDd 7, ,.,p,cci•<.ly, 
C,ndid•to Oltemoch•<! '" de>c,ll><d .,,a compa,.d lo s,c,,on, I •nd 9, "'""'"''""''' and tho 
seloctod """"'Y ;, ,,,_,,ted in ...,,.,n IO. Tho conf0<"""" or the ,eie<,od «mod, "'"" st>.totory 
roooi,.,.eots IS dosc"bed jn Section JI. ,no ,i5oifioon1 ehOog" b'1wtOD th< ,.m,dy desotlbod in 
th< proOOUd pion ond chO remedy '<locl<d"' tho Record or Decision ar, de,cnl><d in Se<tion !Z. 

• 
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2. SITE LOCATION AND DESCRIPTION 

Z.1 SIIB LOCA'HON 

Tho CB(NT S\loe<furwl ,itt ;, i<>ea,od ;n T><0rna. W>Shinalon a, 1ho ,.,.,i,,,rn "'" of 11•• main 
ba,,n of Pu_.i Sow><i (Figu,o l) The olte '""""'""'"' a, ocbv. commo"'iol ,eapo,1 and tl>cludo,; 
I0-12 souo« mil" of ,hallow ,...,.,, ,hotoline, and ><IJ:•«•t l=<I, moot of which 1" M•hiy 
d<>oloptd and iodu<tri.,iaeo. Tho ,oloM bmmd,,d" of ,he ,,,. ,,. defin,<l ,eco,..i,na o, ,ne 
'"""'""' or Locllli,.., o,olna,, .,.,;., '"'" """' into 1h, .,,.,.;.., "'"'"'· The marine bouodary of 
the site ~ li=t<>o <o !ne ,oorel10<, intemdal ,,..,, bottom '"°'"''""· and ,...,., of dol>th> ,.., ., .. 
60 r,., oolow meao lo.,., lo., ware,. Tho noo<>hore oo«ioo of tho ,;,. ~ define<! ., ,he area 
along U,o Rustoo >ho<0line fn,m tho mouth of City Wato""11Y ro PL O,,(ianr,,_ The tod<flau portolo 
of the oi1e ,ociudes the llylebos, Blei,, Siteum, Milwoukoe, St, Paul, Mi<kllo, Whooler-0.,,ood, ,oo 
Chy woto.-war,; tho Puyllllup Rive; opmeem to tho lntu,iato-5 b,idl<; and tho adjooont lond 
,,..,,,_ Be""" ,.., tano,.,,a boundor, of ,oo CB/NT site ~ o,rm,d Oy dmina,, pot•w•ys "'"" 
than political bourul<rit,, tho p«eitt lltlld,..,d '"'"' of the ,iLo may be ad,u.te<I u new "lforma-
1'o• """'i"g ,u,f= w,te, ,nd g,ouadwat" Oow ""'""' ~ ,;.,.. __ 

2.2 CURRENT L\ND USE 

Tho C,,/NT ,;,. i, loo,te<l withli> Oho oi,v of TO«lP», which has• ooJrul&tioo of 162,100. 
Tho land, waLor, '"d sho,eline within tho ,iudy '"' an, owned Oy "''°"' pa,tio,, including tlto 
state of WuhiO!Kll>., the Po<t of TaooO'lfl, tho oity of T"'om>, Pio,co Coooty, tho Puyallup T,ibo 
of lodion,, aod num,.oo, pdvats ontit;,,, Much or the publioly ownod land i, ,..,,d te privats 
enterprise,, Within too site bouodarios, land u,e ;, ohiofly industrial and oommoroiol, 

The Port of Tacoma owo, aooro,imatoly J,.4<) oeuent of the 2,100 ''"" that make np tho 
OOt't ,nd lndu!trlol '"'"' "ithin tho CB/NT,; .. _ Tho po« "l'"""" many cargo hanoling ond 
,,.,. .. raorn,;,. ,Long tOO watarwaY> and ,,..., other proo,n10> te 1a, .. •nd '""" ,nd""'""'· 
manufae<uru,g, and ,ommorclol ,.,..nr,, Many of ch, ,..m,lnio,i !>fOt>Ortie, within the oon and 
indu,t,i,J ,,.., "'"' und<, po<t '""'"hip at one timo, bul ha'O ,inc, 00,n ,old, Mejo, pdvate 
!andowoer, in<hl<I< lumbe,, chemioal, and oe,n>loum <DMl)llnio,. Ptopetty along the llyloboo 
Wo...-way downed olmosr e,Olu<ivcly by priwle "'"""'""" ond tht,-,, ""scv<"'1 p,lvot<ly-ownod 
oor«>la olo•• Oho Blair W,t,r.,.y, OIOer !)1"iv,toly •"'•td nu«h ,re found t>'Odominootly" Oho 
land..,.n! end of llto por1 and lod"'i,ial ,,..._ 

A loti< 00"lon of tho tidolood ond off,hO,..,.., of chO CB/NT <ito i, oirl,e, own .. oot<i,,ht 
by tho """ o, i, O.,i,,natod ., ,tate-ownod tta,l>or .,..,, The "'"1 of Tffi>m• ""'' t<delan<ls ,nd 
bonom sediment! io se,eral ,,.... inolnding the head of lliltb°' w,10,,..,y, tn< nead or Brai, 
w,,.,..,.y, '-"d Mil,.,u.,. and Sle<um _,... Tho St. Poul and Wh,.le,-0,good """'"""""" 
p,iv,tely ow•od. Pdv,te owoer,h,o of ohorelioe, ,.d iocorcid,I areas in o,any oorciooo of che site 
geoer,,lly <Mrospond> with owne,shlp or lho ,djoc,mt upl,od prnperty pa,col>. 

The l'llyall"" T•ibe of lodions ho, """"" ticlo to land io ,,.. Tooom, 1idenat> .,,., lDolading 
fmme, Puyallup Jl.i,e, botlomland ,nd rill,d 1filoJands adjacent to tho Puyallup R"arntion. 
N"'°'mlon, •mons "'' Puyallup Ttil>o of Indians, <he ,....., oo,,rnme,,t, tOO stato of W»hin,10n, 
tho Po" of Taco"'", ond other affootod """;,. ,,.,. ,omoloted du.ins the summer of 19!! co 
"'°I"" """"' land ow""""io """"- The "'"''""'t ,g,oo'""'t wa, "PP"""" on 2' Augu,t "'" 
by ttibal memo,,. aod by fod,,.1, '"'"· and local '"'""nm,01,. On l I Juoe 1939, tho Puyalluo 
Tut>e of lodians Sot1lement Act of 19.19 wM sigoad into raw by l11e P<OOido•t. i•oo,por,ting !he 
Au•n,t 19!3 !ottlomont ,,,.,moot ond «<hnQI -"""""· Efforts are nndorw,y to imolomom 
"'• t,,,., of the """''""t, whioh adds 10 1he i,ibe', IOnd bas< ,nd p<Ovid" fo, surutanlial 
re!1011uion and enhan«m<oc of fl>he,io,, """'""'"· Sevonl Iorgo P•«<b of t>'•oor!Y wothin tOO 
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C8/NT si,o l>ouod"i" that,,. ,lated for envi,onnien"'I el.,nop by th• P<wt of T>comll will bo 
t<>ruf<n•d to cho mbe w,oh,n the""" fow ,,_,_ 

Cooconilnant, io 1h, CB/NT'""' o,i1io•te from bo!h point •11<1 n,,opoint "'""'"· ID<lwttial 
sur,oy, oooduotod by th, Taeom•-Pior<o County H,alll, Dep,u<m<Ol (TPCHD) and the l'<lrl of 
T"on,a tn<lloata tho< tho"' "'' ""'" <tu10 ,., >etiva ;,<1u1U,al fa<;Htk,; in the CB/NT ar<o. 
Ao,,,o,im>.t<,ly 34 of 1ho,e fac,lRios rn, Na,;.nal Pollu,ont Dis<ba,g< El\min•OO• S,,,- (NPD,:S)
pcnnitt<d dl.<h0'1""· ln<!udin1 two >OWZ8" '""""'"" pl"""- NonpOinc ,o-=s loolodo "''' «oek>; 
tho Pay,lluo Rivor; num,rou, "'""' d,ain,, ""'"'' and """" chaaaola, grnuodw.tu ,,.,,.,,; 
a,m-hodo depos,1,an: a"4 sp,Lb. Tho TPCHD has ,dentifi<d oppro,imately 410 poiot .,,d 
nonpolnt soure<s thot tmpcy inco Cooun,noomont B,y (R•••" et al 10!3), 

l.1 ENVIRONMENTAL SETTING 

Com""'""mont Boy ls • ta,.,, d,opwa«t embayment of aooro,imetdy 9 '""'"' miie, in 
"'"'"'"n PUj!ot Sound. In Ma«h 1987 Pug" Sound w., do,ignac,d by EPA "an ,otuaty or 
nationol ,;gnmoo=. Sev.nl ""'"''""' ;n,iudin, the Pu,,.nup a;,..., adjoin Comm,ne.,.,n, Boy 
Tho d"'"•I• '"" fo, the Puyallup Rw« ;, ,pp..,,;=tely 910 '""'" "'''°'· 

Cootmoo<ement Boy, ;ncOuding the CB/NT ,ho, supports impo,tant fl<h<,y ,osoucoe,_ Fou, 
saimomd '0"""' (chioook, coho, ch,m, ond pmk) an<i oteelhead trout occupy the bay fo, part of 
tne,r hfe cy<:lo. 11.oc..,.,ional and commerci,I Mt'le,1io1 of theoe ,o,c,es oo:urs io the Olly, 
E,c,a,iv, in,hore marl11< flsh """u«<s ;.,,1uoe English ,oi., ''"~ ""'°· n"'"""" soio, o-o '""· 
,and solo, "'"' r..,_,, and sp<el<led ,.,d dab. Rock sole, ,.o sole, and ,e,rnil ,oeci" of 
,ockrl>h "" most abundant aloo.11 che ouirr ,hOrelffiO. Although (he Tl'CHD "" W2Ioed ago,rut 
"!!Ul"lY ,,;m,uming fish, ,h,llfish, and crabs "'"""t within 1he ,tudy o«a, ""'""'""' ..,,.,,tins 
of mo,,y of tlte,o ,pecie, ooeu<>, o•imarily witltin Ci1y w,_, o.nd >1oq tlte R.,con-Pt. D<fionce 
Sbo .. 1mo . 

lA PROBLEM Df:FINITION 

The CB/NT remedial ln, .. c!gotionjfe .. ibility <tudy ond ,.10ction of """""Y .,.,., """" 
<Oodu<ted in "'on!on<:e with CEltCLA os ,mood,d by SARA, commonly knowo., Su,..,fond. 
Howe .. ,, •i""" Che la,go study.,.., che mulliolicuy or ,on<amio1'\r ,ourc.,, ond tho dl,crsity of 
'll!O'"I octivUie, withio Ohe CB/ITT ,;1c, oro_io;:t dev,lo,,ment aOO ,.1oetioo of umedy ha, dfffernl 
;" m,ny ,.,,,.., r,om th< ""'°"' ,nd unoio<o,n,.tion .,,..,<si<> de,elooed " ""'" tredO(ional 
5upo,fund 1ite0. The,e ,,. r.,, key""""" or ,h;, o,oj,,ct thot ,,. uoJque: 



•	 THE FOCUS ON PROTECTION OF THE MARINE ENVIRONMENT AND PUBLIC HEALTH CONCERNS RELATED TO THE 
MARINE ENVIRONMENT 

•	 THE RELATIONSHIP OF THE PROJECT WITH OTHER FEDERAL, STATE, TRIBAL, AND LOCAL PROGRAMS AND 
AUTHORITIES 

•	 THE DEVELOPMENT OF SEDIMENT QUALITY OBJECTIVES THAT ADDRESS A DIVERSE RANGE OF CHEMICAL 
CONTAMINANTS 

•	 THE OVERALL SCOPE OF THE PROBLEM, INCLUDING A VERY LARGE VOLUME OF SEDIMENT REQUIRING 
REMEDIATION 

•	 THE NEED FOR ADDITIONAL DATA IN THE REMEDIAL DESIGN PHASE TO REFINE AND IMPLEMENT THE REMEDY. 

2.4.1 FOCUS ON MARINE ENVIRONMENT 

THIS RECORD OF DECISION IS INTENDED ONLY TO GUIDE ACTIONS RELATED TO THE GOALS AND OBJECTIVES OF THE CB/NT 
SUPERFUND PROJECT. THE CB/NT SUPERFUND PROJECT FOCUSES ON CONTAMINATED MARINE SEDIMENTS, CONTAMINANT 
SOURCES, IMPACTS TO MARINE ORGANISMS, AND RELATED HUMAN EXPOSURE PATHWAYS. THEREFORE, ALTHOUGH THE CB/NT 
SITE INCLUDES A LARGE AND ACTIVE URBAN EMBAYMENT, RESPONSE ACTIONS GOVERNED BY THIS RECORD OF DECISION ARE 
DESIGNED TO ADDRESS SPECIFIC PROBLEMS ASSOCIATED EITHER WITH THE MARINE ENVIRONMENT OR WITH PUBLIC HEALTH 
CONCERNS RELATED TO THE MARINE ENVIRONMENT. THE CB/NT SUPERFUND PROJECT IS NOT INTENDED TO ADDRESS OTHER 
TYPES OF ENVIRONMENTAL OR PUBLIC HEALTH PROBLEMS WITHIN THE SITE BOUNDARIES THAT SHOULD BE ADEQUATELY COVERED 
BY OTHER FEDERAL, STATE, TRIBAL, OR LOCAL PROGRAMS. PROBLEMS NOT WITHIN THE SCOPE OF THE CB/NT PROJECT 
INCLUDE CONTAMINATED PROPERTIES AND SOURCES OF CONTAMINATION WITHIN THE SITE BOUNDARIES THAT HAVE NOT BEEN 
DETERMINED TO IMPACT MARINE SEDIMENTS. 

CB/NT RESPONSE ACTIONS ARE FURTHER FOCUSED BY THIS RECORD OF DECISION TO ADDRESS SPECIFIC PROBLEM AREAS 
WITHIN THE OVERALL SITE BOUNDARIES. AS DESCRIBED IN SECTION 3.4, THE IDENTIFICATION OF POTENTIALLY 
RESPONSIBLE PARTIES (PRPS) BY EPA WILL ALSO FOCUS ON OWNERS AND OPERATORS OF BUSINESSES AND PROPERTIES 
ASSOCIATED WITH CONTAMINATED SEDIMENTS WITHIN THE EIGHT SPECIFIC PROBLEM AREAS ADDRESSED BY THIS RECORD OF 
DECISION. 

2.4.2 	 RELATION TO OTHER ENVIRONMENTAL PROGRAMS AND ACTIVITIES 

NUMEROUS LOCAL, STATE, AND REGIONAL PROGRAMS DEVELOPED DURING THE COURSE OF THE CB/NT PROJECT ARE SIMILARLY 
FOCUSED ON THE PROTECTION OF MARINE RESOURCES AND MANAGEMENT OF MARINE SEDIMENTS, AS DESCRIBED IN THE NEXT 
SECTION. THE ATTAINMENT OF CB/NT CLEANUP OBJECTIVES UNDER THE SUPERFUND PROGRAM WILL REQUIRE EFFECTIVE 
COORDINATION WITH THESE AND OTHER ENVIRONMENTAL AND PUBLIC HEALTH PROGRAMS. JURISDICTIONAL CONSIDERATIONS 
WILL BE IMPORTANT DURING PROJECT IMPLEMENTATION IN ORDER TO DIFFERENTIATE SUPERFUND-RELATED ACTIVITIES FROM 
ACTIVITIES REGULATED ACCORDING TO OTHER PROGRAMS AND AUTHORITIES. 

CORRECTION OF SEDIMENT CONTAMINATION PROBLEMS THROUGHOUT THE CB/NT SITE WILL BE ACCOMPLISHED THROUGH A 
COMBINATION OF ACTIVITIES IMPLEMENTED UNDER BOTH SUPERFUND AND NON-SUPERFUND AUTHORITIES, INCLUDING: 

•	 SITE USE RESTRICTIONS (E.G., PUBLIC WARNINGS AND FISHERIES ADVISORIES TO REDUCE POTENTIAL HUMAN 
EXPOSURE) IMPLEMENTED BY STATE AND LOCAL HEALTH AUTHORITIES 

•	 SOURCE CONTROL MEASURES TO REDUCE OR ELIMINATE ONGOING RELEASES OF HAZARDOUS SUBSTANCES 
IMPLEMENTED THROUGH THE FOLLOWING AUTHORITIES:

 WASTEWATER DISCHARGES REGULATED UNDER STATE AND
 FEDERAL WATER QUALITY LAWS

 STORMWATER AND INDUSTRIAL PRETREATMENT
 REQUIREMENTS IMPLEMENTED UNDER FEDERAL, STATE,
 AND LOCAL LAWS AND REGULATIONS

 ECOLOGY'S COMMENCEMENT BAY URBAN BAY ACTION TEAM
 (UBAT) OVERSIGHT AND ENFORCEMENT OF SOURCE
 CONTROL MEASURES 

•	 NATURAL RECOVERY THROUGH CHEMICAL DEGRADATION, DEPOSITION OF CLEAN SEDIMENTS, AND DIFFUSIVE 
LOSS OF CONTAMINANTS TO OVERLYING WATER 



•	 SEDIMENT REMEDIAL ACTIONS FOR MORE SIGNIFICANTLY CONTAMINATED SEDIMENTS USING APPROPRIATE 
CONFINEMENT TECHNOLOGIES (E.G., REMOVAL, CAPPING, DISPOSAL) CONDUCTED UNDER THE FEDERAL 
SUPERFUND LAW. 

THE EFFECTIVE INTEGRATION OF THE KEY PROJECT ELEMENTS, RELATED ACTIVITIES, AND ENVIRONMENTAL AUTHORITIES 
DESCRIBED ABOVE WILL BE CRITICAL IN THE ULTIMATE ATTAINMENT OF CB/NT CLEANUP OBJECTIVES. 

2.4.3 DEFINITION OF CLEANUP GOALS 

THE CB/NT PROJECT WAS FURTHER COMPLICATED BY THE LACK OF PROMULGATED SEDIMENT STANDARDS TO SERVE AS PROJECT 
CLEANUP OBJECTIVES. BECAUSE OF THE FOCUS ON THE MARINE ENVIRONMENT, THE DEVELOPMENT OF CLEANUP OBJECTIVES 
FOR THE PROJECT HAD A SIMILAR EMPHASIS ON ENVIRONMENTAL RISK ASSESSMENT METHODS. AS DESCRIBED IN SECTION 
7.2, THESE METHODS UTILIZE A PREPONDERANCE-OF-EVIDENCE APPROACH THAT IS BASED ON A SUITE OF THREE BIOLOGICAL 
INDICATORS. THE CLEANUP OBJECTIVES ARE FURTHER ADJUSTED TO BE PROTECTIVE OF RELATED HUMAN HEALTH CONCERNS 
(SEE SECTION 7.1). IN BOTH CASES, CLEANUP LEVELS HAVE BEEN ESTABLISHED IN RELATION TO REFERENCE AREA 
CONDITIONS. MANAGEMENT OF SITE RISKS WAS BASED ON THE ASSUMPTION THAT IT WOULD BE INFEASIBLE TO ESTABLISH 
SEDIMENT CLEANUP OBJECTIVES FOR THE CB/NT SITE THAT WERE CLEANER THAN REFERENCE AREAS. 

INITIALLY, THE ATTEMPT TO DEVELOP DEFINITIVE CLEANUP OBJECTIVES FOR THE CB/NT SITE WAS COMPLICATED BY THE 
ALMOST COMPLETE LACK OF DEFINITIVE STANDARDS, GUIDELINES, OR CRITERIA FOR DEFINING ACCEPTABLE LEVELS OF 
CONTAMINANTS IN MARINE SEDIMENTS. HOWEVER, THE 1989 PUGET SOUND WATER QUALITY MANAGEMENT PLAN (PSWQA 1988) 
SPECIFIED NUMEROUS GOALS AND POLICIES APPLICABLE TO THE CB/NT AREA. FOR PURPOSES OF DEFINING SEDIMENT 
CLEANUP GOALS AND REQUIREMENTS, TWO PROGRAM ELEMENTS OF THE PSWQA PLAN ARE OF PARTICULAR IMPORTANCE: 
STANDARDS FOR CLASSIFYING SEDIMENTS HAVING ADVERSE EFFECTS (ELEMENT P-2) AND GUIDELINES FOR SEDIMENT CLEANUP 
DECISIONS (ELEMENT S-7). 

ELEMENT P-2 REQUIRES ECOLOGY TO DEVELOP AND ADOPT REGULATORY STANDARDS FOR IDENTIFYING AND DESIGNATING 
SEDIMENTS THAT HAVE OBSERVABLE ACUTE OR CHRONIC ADVERSE EFFECTS ON BIOLOGICAL RESOURCES OR POSE A SIGNIFICANT 
HEALTH RISK TO HUMANS. THE STANDARDS FOR DEFINING "SEDIMENTS THAT HAVE ACUTE OR CHRONIC ADVERSE EFFECTS" MAY 
INCORPORATE CHEMICAL, PHYSICAL, OR BIOLOGICAL TESTS AND MUST CLEARLY DEFINE INTERPRETIVE GUIDELINES. INITIAL 
STANDARDS MAY EXCLUSIVELY ADDRESS BIOLOGICAL EFFECTS, BUT SHALL BE REVISED TO INCLUDE HUMAN HEALTH CONCERNS 
AS PERTINENT INFORMATION BECOMES AVAILABLE. THE STANDARDS ARE TO BE USED TO ASSESS DISCHARGES THROUGH NPDES 
(ELEMENT P-7), STORMWATER (ELEMENT SW-4), AND NONPOINT PROGRAMS; TO IDENTIFY SITES WITH SEDIMENT 
CONTAMINATION (ELEMENT S-8); AND TO LIMIT THE DISPOSAL OF DREDGED MATERIAL (ELEMENT S-4). 

ELEMENT S-7 REQUIRES ECOLOGY TO DEVELOP GUIDELINES FOR DETERMINING WHEN TO IMPLEMENT SEDIMENT REMEDIAL 
ACTION. THE GUIDELINES WILL CONSIDER REGULATORY DEADLINES FOR MAKING DECISIONS, NATURAL RECOVERY PERIODS FOR 
SEDIMENTS, PROCEDURES FOR DETERMINING PRIORITIES FOR ACTION (INCLUDING CONSIDERATION OF COSTS), AND TRIGGER 
LEVELS FOR DEFINING SEDIMENTS THAT REQUIRE EXPEDITED REMEDIAL ACTION. SEDIMENT REMEDIAL ACTION TRIGGER 
LEVELS MAY BE HIGHER THAN THE STANDARDS DEVELOPED UNDER ELEMENT P-2. 

THE SEDIMENT QUALITY GOAL OF ELEMENT P-2 WAS ADOPTED AS THE LONG-TERM SEDIMENT QUALITY GOAL FOR THE CB/NT 
SITE. AS IN OTHER PARTS OF PUGET SOUND, THIS SEDIMENT QUALITY GOAL IS MEANT TO ESTABLISH LEVELS OF SEDIMENT 
CONTAMINATION THAT WOULD BE ACCEPTABLE THROUGHOUT THE CB/NT AREA. IT IS A LONG-TERM GOAL TO BE ACHIEVED 
THROUGH NUMEROUS ACTIONS OVER A PERIOD OF YEARS. THE FACTORS ASSOCIATED WITH TRANSLATING THIS GOAL INTO 
PROJECT CLEANUP OBJECTIVES WILL VARY DEPENDING ON THE TYPE OF ACTION NEEDED, STATUTORY REQUIREMENTS, AND 
SITE-SPECIFIC CONSIDERATIONS. 

IN ACCORDANCE WITH THE FOCUS OF THE CB/NT PROJECT AND THE GOALS OF THE 1989 PSWQA PLAN, CLEANUP OBJECTIVES 
WERE DEVELOPED FOR THE PROJECT ACCORDING TO THE FOLLOWING PARAMETERS: 

•	 SEDIMENT QUALITY GOAL: THE SEDIMENT QUALITY GOAL IS A CONCEPTUAL TARGET CONDITION FOR PUGET 
SOUND, DEFINED BY ELEMENT P-2 OF THE 1989 PSWQA PLAN AS THE ABSENCE OF ACUTE OR CHRONIC ADVERSE 
EFFECTS ON BIOLOGICAL RESOURCES OR SIGNIFICANT HUMAN HEALTH RISK. 

•	 SEDIMENT QUALITY OBJECTIVE: THE SEDIMENT QUALITY OBJECTIVE IS A DISCRETE AND MEASURABLE TARGET 
FOR PROJECT CLEANUP RELATED TO THE PUGET SOUND GOAL. THE OBJECTIVE IS MEASURABLE IN TERMS OF 
SPECIFIC HUMAN HEALTH RISK ASSESSMENTS AND ENVIRONMENTAL EFFECTS TESTS, AND ASSOCIATED 
INTERPRETIVE GUIDELINES. THE RESULTING BIOLOGICAL EFFECT LEVELS OR CHEMICAL CONCENTRATIONS ARE 
SCIENTIFICALLY ACCEPTABLE DEFINITIONS OF THE SEDIMENT QUALITY GOAL USING AVAILABLE INFORMATION. 

•	 SEDIMENT REMEDIAL ACTION LEVEL: THE SEDIMENT REMEDIAL ACTION LEVEL DIFFERENTIATES AREAS THAT 
EXCEED THE SEDIMENT QUALITY OBJECTIVE, BUT ARE PREDICTED TO RECOVER NATURALLY, FROM THOSE THAT 
ARE MORE SIGNIFICANTLY CONTAMINATED AND THEREFORE REQUIRE ACTIVE REMEDIATION TO ACHIEVE THE 
SEDIMENT QUALITY OBJECTIVE. THE INTENT OF ANY ACTIVE REMEDIATION OF SEDIMENTS IS TO ACHIEVE A 
NET ENVIRONMENTAL AND PUBLIC HEALTH BENEFIT AND THEREFORE REQUIRES CONSIDERATION OF HABITAT 
ISSUES. 



•	 SOURCE CONTROL LEVEL: THE GOALS AND OBJECTIVES OF SOURCE CONTROL ARE DEFINED AS TARGETS THAT 
WILL ACHIEVE RESPECTIVE SEDIMENT GOALS AND OBJECTIVES. SOURCE CONTROL WILL BE IMPLEMENTED 
ACCORDING TO APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS) AND AKARTS. COMPLIANCE 
WITH THE SEDIMENT QUALITY OBJECTIVE WILL BE CONFIRMED THROUGH MONITORING. 

2.4.4 PROBLEM SCOPE 

THE DEVELOPMENT OF A COMPREHENSIVE REMEDY FOR CB/NT SITE IS COMPLICATED BY VARIOUS SITE CHARACTERISTICS. THE 
BROAD GEOGRAPHIC AREA INCLUDES VARIOUS SOURCES, CONTAMINANTS, AND ASSOCIATED BIOLOGICAL EFFECTS AND HUMAN 
HEALTH RISKS. REMEDIATION OF SEDIMENT CONTAMINATION IS INHERENTLY COMPLEX BECAUSE 1) THE CONCENTRATION OF 
HABITAT AND FOOD SOURCES AT THE SEDIMENT-WATER INTERFACE CREATE CONDITIONS THAT ARE SENSITIVE TO CONTAMINANT 
ACCUMULATION, 2) CONTAMINANTS THAT ACCUMULATE IN SEDIMENTS ARE GENERALLY DISPERSED FROM THEIR SOURCES, 
RESULTING IN RELATIVELY LARGE AREAS OF LOW-LEVEL CONTAMINATION, 3) SURFACE SEDIMENT CONTAMINATION REFLECTS 
BOTH HISTORICAL AND ON-GOING CONTAMINATION BECAUSE SEDIMENT ACCUMULATION IS A RELATIVELY SLOW PROCESS (E.G., 
CB/NT SEDIMENTS TYPICALLY ACCUMULATE AT RATES FROM 0.2 CM/YR TO 2 CM/YR) AND SEDIMENT REWORKING AND BENTHIC 
ACTIVITY MIX SEDIMENT OVER THE UPPER 5-15 CM, AND 4) THE RELATIVELY LARGE VOLUMES OF SEDIMENTS REQUIRING 
REMEDIATION PRESENT CONSIDERABLE PROBLEMS REGARDING DISPOSAL SITE AVAILABILITY AND CAPACITY. 

TO EFFECTIVELY DEAL WITH THE BROAD GEOGRAPHIC AREA AND MULTIPLICITY OF SOURCES, HIGH PRIORITY PROBLEM AREAS 
WERE IDENTIFIED AND TREATED INDEPENDENTLY OF ONE ANOTHER. SOURCE CONTROL AND CLEANUP ARE BEING IMPLEMENTED 
ON AN INDIVIDUAL BASIS, BUT SUBSEQUENT SEDIMENT REMEDIATION WILL BE CONDUCTED AS A CONCERTED EFFORT IN EACH 
PROBLEM AREA BY MULTIPLE AND DIVERSE PRPS. THE REMEDIES DEVELOPED FOR INDIVIDUAL PROBLEM AREAS ALSO REQUIRE 
THAT VARIOUS TYPES OF ACTIVITIES (I.E., USE RESTRICTIONS, SOURCE CONTROL, REMEDIAL ACTION AND NATURAL 
RECOVERY, AND MONITORING) BE IMPLEMENTED IN AN INTEGRATED FASHION. 

2.4.5 DATA NEEDS IN THE REMEDIAL DESIGN PHASE 

THE DATA COLLECTION EFFORTS IN THE REMEDIAL INVESTIGATION/FEASIBILITY STUDY WERE DESIGNED TO CHARACTERIZE 
CONTAMINATION PROBLEMS, IDENTIFY PRIORITY AREAS REQUIRING REMEDIATION, AND EVALUATE REMEDIAL ALTERNATIVES. 
THE DATA ANALYZED IN THE REMEDIAL INVESTIGATION FEASIBILITY STUDY WERE NOT ADEQUATE TO FULLY DETERMINE THE 
EFFECTIVENESS OF SOURCE CONTROLS PREVIOUSLY IMPLEMENTED OR TO FULLY DEFINE THE VOLUME OF SEDIMENT EXCEEDING 
THE CLEANUP OBJECTIVE. THEREFORE, INFORMATION DEVELOPED DURING SEDIMENT REMEDIAL DESIGN AND FUTURE SOURCE 
MONITORING PLAYS A KEY ROLE IN THE REFINEMENT OF THE SELECTED REMEDY FOR MANY PROBLEM AREAS. DETAILS OF THE 
TIMING AND PURPOSE OF MAJOR PHASES OF SOURCE AND SEDIMENT MONITORING ARE PROVIDED IN SECTION 10. 
FURTHERMORE, SEVERAL SOURCE CONTROL ACTIONS HAVE BEEN IMPLEMENTED SINCE THE SOURCE LOADING ANALYSIS WAS 
CONDUCTED. DATA GAPS ASSOCIATED WITH SOURCES WILL BE ADDRESSED UNDER THE SOURCE CONTROL PROGRAMS DIRECTED BY 
ECOLOGY. WHILE SOURCE CONTROL PROGRAMS ADDRESS MANY ASPECTS OF SOURCE-RELATED CONTAMINATION, ACTIONS THAT 
DIMINISH IMPACTS ON SEDIMENT ARE THE CENTRAL FOCUS OF THE CB/NT SUPERFUND PROJECT. CONSEQUENTLY, SOURCE 
LOADING DATA (I.E., ON THE AMOUNT OF EACH CONTAMINANT DISCHARGED TO EACH OF THE PROBLEM AREAS) PROVIDE THE 
MOST IMPORTANT INFORMATION FOR DETERMINING THE EFFECTIVENESS OF SOURCE CONTROLS, THE RELATIVE CONTRIBUTIONS 
OF PROBLEM CHEMICALS BY ONGOING SOURCES, AND THE NEED FOR ADDITIONAL SOURCE CONTROLS. 

#SHE 
3. SITE HISTORY AND ENFORCEMENT 

THIS SECTION PRESENTS A SYNOPSIS OF THE HISTORY OF INDUSTRIAL DEVELOPMENT AND CERCLA ACTIONS AT THE CB/NT 
SITE, AND PROVIDES AN OVERVIEW OF CERCLA AND NON-CERCLA ENFORCEMENT TOOLS AVAILABLE FOR IMPLEMENTING REMEDIAL 
ACTIONS. 

3.1 SITE HISTORY 

AT THE TIME OF URBAN AND INDUSTRIAL DEVELOPMENT IN THE LATE 1800S, THE SOUTH END OF COMMENCEMENT BAY WAS 
COMPOSED LARGELY OF TIDEFLATS FORMED BY THE PUYALLUP RIVER DELTA. DREDGE AND FILL ACTIVITIES HAVE 
SIGNIFICANTLY ALTERED THE ESTUARINE NATURE OF THE BAY SINCE THE 1920S. INTERTIDAL AREAS WERE COVERED AND 
MEANDERING STREAMS AND RIVERS WERE CHANNELIZED (FIGURE 2). NUMEROUS INDUSTRIAL AND COMMERCIAL OPERATIONS 
HAVE LOCATED IN THE FILLED AREAS OF THE BAY, INCLUDING SHIPBUILDING, CHEMICAL MANUFACTURING, ORE SMELTING, 
OIL REFINING, FOOD PRESERVING, AND TRANSPORTATION FACILITIES. 

WITH INDUSTRIALIZATION, THE RELEASE OF HAZARDOUS SUBSTANCES AND WASTE MATERIALS INTO THE ENVIRONMENT HAS 
RESULTED IN ALTERATIONS TO THE CHEMICAL QUALITY OF WATERS AND SEDIMENTS IN MANY AREAS OF THE BAY. 
CONTAMINANTS FOUND IN THE AREA INCLUDE ARSENIC, LEAD, ZINC, CADMIUM, COPPER, MERCURY, AND VARIOUS ORGANIC 
COMPOUNDS SUCH AS POLYCHLORINATED BIPHENYLS (PCBS) AND POLYCYCLIC AROMATIC HYDROCARBONS (PAHS). 

COMMENCEMENT BAY WAS PLACED ON A NATIONAL INTERIM LIST OF 115 HIGHEST PRIORITY HAZARDOUS WASTE SITES ON 23 
OCTOBER 1981. INITIALLY, THE COMMENCEMENT BAY SITE WAS DIVIDED INTO FOUR AREAS: DEEPWATER, NEARSHORE, 
TIDEFLATS/INDUSTRIAL, AND SOUTH TACOMA CHANNEL. THE NATIONAL PRIORITIES LIST PROMULGATED ON 8 SEPTEMBER 1983 



3.2  

DESIGNATED THE CB/NT AREA AND THE COMMENCEMENT BAY SOUTH TACOMA CHANNEL (CB/STC) AS SEPARATE NATIONAL 
PRIORITIES LIST SITES. THE DEEPWATER PORTION OF THE BAY WAS ELIMINATED FROM THE LIST AT THAT TIME BECAUSE 
WATER QUALITY STUDIES INDICATED THERE WAS MINIMAL CONTAMINATION IN THE AREA. 

ON 13 APRIL 1983, EPA ANNOUNCED THAT A COOPERATIVE AGREEMENT HAD BEEN REACHED WITH ECOLOGY TO CONDUCT A 
REMEDIAL INVESTIGATION/FEASIBILITY STUDY ON THE NATURE AND EXTENT OF CONTAMINATION IN THE CB/NT SITE. UNDER 
THE AGREEMENT, ECOLOGY WAS DESIGNATED AS THE LEAD AGENCY FOR THE INVESTIGATION. THE COMMENCEMENT BAY 
NEARSHORE/TIDEFLATS REMEDIAL INVESTIGATION (TETRA TECH 1985), COMPLETED IN AUGUST 1985, CHARACTERIZED THE 
NATURE AND EXTENT OF CONTAMINATION AT THE SITE. THE COMMENCEMENT BAY NEARSHORE/TIDEFLATS FEASIBILITY STUDY 
(TETRA TECH 1988A) WAS COMPLETED IN DECEMBER 1988, DESCRIBED FEASIBLE ALTERNATIVES FOR SEDIMENT REMEDIAL 
ACTION AT THE SITE. THE FEASIBILITY STUDY INCLUDED AN INTEGRATED ACTION PLAN (PTI 1988) TO COORDINATE 
ONGOING SOURCE CONTROL EFFORTS AND SEDIMENT REMEDIAL ALTERNATIVES, AND A SEDIMENT QUALITY GOALS DOCUMENT (PTI 
1989) TO DEVELOP SEDIMENT QUALITY OBJECTIVES. PUBLIC COMMENT ON THE FEASIBILITY STUDY WAS RECEIVED FROM 24 
FEBRUARY TO 24 JUNE 1989. GENERAL NOTICE LETTERS WERE SENT BY EPA TO 133 PRPS ON 24 APRIL 1989 INFORMING 
THEM OF THEIR POTENTIAL LIABILITY FOR SEDIMENT CONTAMINATION AT THE CB/NT SITE. 

CONTAMINATED SEDIMENTS ALONG THE RUSTON-PT. DEFIANCE SHORELINE WERE FURTHER CHARACTERIZED DURING A 
SITE-SPECIFIC REMEDIAL INVESTIGATION FOR THE ASARCO TACOMA SMELTER WHICH WAS PRESENTED AS PUBLIC COMMENT ON 
THE CB/NT FEASIBILITY STUDY AND PROPOSED PLAN. THESE INVESTIGATIONS CONFIRMED A DIRECT LINK BETWEEN THE 
ASARCO FACILITY AND SEDIMENT CONTAMINATION. DUE TO THESE FINDINGS, SEDIMENT REMEDIAL ACTION FOR THE 
RUSTON-PT. DEFIANCE SHORELINE WILL NOT BE ADDRESSED UNDER THE CB/NT SEDIMENTS RECORD OF DECISION. FOLLOWING 
PUBLIC COMMENT ON A REVISED STUDY AND PROPOSED PLAN, THEY WILL BE ADDRESSED UNDER A SEPARATE RECORD OF 
DECISION FOR A NEWLY DEFINED OPERABLE UNIT FOR THE ASARCO SEDIMENTS (SEE SECTION 5.1). 

IN SEPTEMBER 1988, THE SIMPSON TACOMA KRAFT COMPANY COMPLETED SOURCE CONTROL ACTIVITIES AND IMPLEMENTED 
SEDIMENT CLEANUP ACTION. THESE ACTIONS, WHICH WERE UNDERTAKEN AS PART OF A STATE CONSENT DECREE SIGNED IN 
DECEMBER 1987, CONSISTED OF THE PLACEMENT OF A LAYER OF CLEAN SEDIMENT (I.E., A SEDIMENT CAP) OVER 
CONTAMINATED SEDIMENTS AND RESTORATION OF INTERTIDAL AND SHALLOW SUBTIDAL HABITATS. FUTURE EPA ENFORCEMENT 
ACTIONS WILL EXPAND RESPONSE ACTIVITIES (E.G., SEDIMENT MONITORING ACTIVITIES) AT THIS PROBLEM AREA TO BE 
CONSISTENT WITH THIS RECORD OF DECISION. 

IN SEVERAL AREAS, ADDITIONAL SEDIMENT SAMPLING HAS BEEN CONDUCTED EITHER AS PART OF PLANNED DREDGING 
ACTIVITIES OR IN ANTICIPATION OF PENDING CERCLA ACTION. 

MAJOR SOURCE CONTROL PROGRAMS 

SEVERAL FEDERAL, STATE, AND LOCAL PROGRAMS ADDRESS SOURCE CONTROL INDEPENDENTLY OF CERCLA. THESE PROGRAMS 
AND THE CERCLA PRE-REMEDIAL PROGRAM ARE DESCRIBED IN THIS SECTION. 

THERE ARE FOUR GENERAL CATEGORIES OF CONTAMINANT SOURCES AT THE CB/NT SITE: 

• CONTAMINATED PROPERTIES 

• WASTEWATER DISCHARGES 

• AIR EMISSIONS 

• STORM DRAINS. 

CONTAMINATED PROPERTIES EXIST THROUGHOUT THE CB/NT SITE. IN MANY CASES, GROUNDWATER AND SURFACE WATER 
DISCHARGES FROM THESE FACILITIES REPRESENT SIGNIFICANT SOURCES OF CONTAMINATION TO CB/NT SEDIMENTS. IN OTHER 
CASES, ACTIVE FACILITIES DISCHARGE WASTEWATER TO COMMENCEMENT BAY DIRECTLY VIA OUTFALLS OR STORM DRAINS. 
WASTEWATER DISCHARGED FROM SOME OF THESE FACILITIES CONTAINS PROBLEM CHEMICALS THAT MAY CONTAMINATE RECEIVING 
WATERS AND SEDIMENTS. WASTEWATER DISCHARGES ARE SUBJECT TO REGULATION UNDER ONE OF THREE DISCHARGE PROGRAMS: 
1) NPDES, 2) WASHINGTON WASTE DISCHARGE PERMIT, AND 3) INDUSTRIAL PRETREATMENT PROGRAM. HISTORICAL AND 
ONGOING AIR EMISSIONS FROM FACILITIES IN THE CB/NT SITE ARE SOURCES OF CONTAMINATION VIA THE DEPOSITION OF 
AIRBORNE PARTICULATES. STORMWATER RUNOFF HAS BEEN IDENTIFIED AS A MAJOR SOURCE OF HEAVY METALS AND OTHER 
CHEMICALS {E.G., HIGH MOLECULAR WEIGHT POLYCYCLIC AROMATIC HYDROCARBONS (HPAHS) IN COMMENCEMENT BAY}. ONLY A 
SMALL FRACTION OF OVER 400 STORM DRAINS THAT DISCHARGE TO THE BAY HAVE BEEN ASSOCIATED WITH SEDIMENT 
CONTAMINATION. CONTROL OF STORM DRAINS AND STORMWATER RUNOFF IS ADDRESSED UNDER THE FEDERAL CLEAN WATER ACT, 
THE 1989 PSWQA PLAN (PSWQA 1988), AND STATE WATER QUALITY LAW. UNDER THESE PROGRAMS, EPA AND ECOLOGY ARE 
REQUIRED TO DEVELOP A PERMIT SYSTEM AND ISSUE DISCHARGE PERMITS FOR STORM DRAINS, AND CITY AND COUNTY 
GOVERNMENTS ARE REQUIRED TO DEVELOP STORMWATER MANAGEMENT PROGRAMS. 

SOURCE CONTROL ENFORCEMENT AT THE CB/NT SITE INVOKES MANY ENVIRONMENTAL PROGRAMS AND LAWS. REGULATORY 
AUTHORITIES AND PROGRAMS UNDER THE RESOURCE CONSERVATION AND RECOVERY ACT (RCRA), THE CLEAN WATER ACT, THE 



CLEAN AIR ACT, THE HAZARDOUS WASTE MANAGEMENT ACT, AND THE WASHINGTON MODEL TOXICS CONTROL ACT ARE CRITICAL 
FOR ENFORCING SOURCE CONTROL ACTIONS (TABLE1). IN ADDITION TO THESE LAWS, THE 1989 PSWQA PLAN (PSWQA 1988) 
ESTABLISHES VARIOUS PROGRAMS AND REQUIREMENTS RELATED TO SOURCE CONTROL (AS WELL AS SEDIMENT CONTAMINATION). 
PROGRAMS AND REQUIREMENTS UNDER THE PSWQA PLAN ARE DESIGNED PRIMARILY FOR ENFORCEMENT AND PROMULGATION BY 
ECOLOGY. ENFORCEMENT OF SOURCE CONTROL ACTIONS IS ACCOMPLISHED PRIMARILY BY THE COMMENCEMENT BAY UBAT, A 
TASK FORCE ORGANIZED UNDER ECOLOGY'S URBAN BAY ACTION PROGRAM, AND OTHER PROGRAMS OF ECOLOGY, THE CITY OF 
TACOMA, AND THE TPCHD. THESE PROGRAMS OPERATE INDEPENDENTLY OF CERCLA, BOTH WITHIN THE CB/NT SITE AND 
OFFSITE. HOWEVER, CERCLA-DIRECTED SOURCE CONTROL WILL BE CLOSELY COORDINATED WITH THE ABOVE PROGRAMS. 

3.2.1 COMMENCEMENT BAY URBAN BAY ACTION TEAM 

BASED ON THE RESULTS OF THE CB/NT REMEDIAL INVESTIGATION, THE COMMENCEMENT BAY UBAT WAS FORMED BY ECOLOGY TO 
EXPAND PREVIOUS AND ONGOING SOURCE CONTROL ACTIVITIES AT THE CB/NT SITE. PRIOR TO 1987, THE ACTION TEAM 
RELIED ON STATE WATER QUALITY AND DANGEROUS WASTE LEGISLATION (E.G., RCW 90.48 AND 70.105) TO ENFORCE SOURCE 
CONTROL AND REMEDIAL ACTIVITIES RELATED TO SOURCES. UNILATERAL ADMINISTRATIVE ORDERS AS WELL AS CONSENT 
ORDERS AND DECREES ARE THE PRIMARY ENFORCEMENT TOOLS UNDER THESE LAWS. AFTER 1987, CONSENT ORDERS AND 
DECREES WERE ISSUED PURSUANT TO THE ENFORCEMENT AUTHORITY SET FORTH IN THE STATE HAZARDOUS WASTE CLEANUP ACT 
(RCW 70.105B). RCW 70.105B WAS REPLACED BY THE MODEL TOXICS CONTROL ACT IN MARCH 1989, AND ALL CONSENT 
ORDERS AND DECREES WERE SUBSEQUENTLY ISSUED FROM THE ENFORCEMENT PROVISIONS OF THE NEW LAW. THE MODEL TOXICS 
CONTROL ACT PROVIDES FOR DIRECT INTERVENTION AND CLEANUP OF HAZARDOUS SUBSTANCES BY THE STATE AND INCLUDES A 
PROVISION FOR RECOVERY OF TREBLE DAMAGES. 

DISCHARGE PERMITS ARE ALSO USED TO ENFORCE SOURCE CONTROL ACTIVITIES AT THE CB/NT SITE. DISCHARGE PERMITS, 
PROVIDED FOR BY NPDES UNDER THE CLEAN WATER ACT, ARE WRITTEN AND ENFORCED BY THREE PROGRAMS AT ECOLOGY: THE 
COMMENCEMENT BAY UBAT, THE SOUTHWEST REGIONAL OFFICE WATER QUALITY PROGRAM, AND THE INDUSTRIAL SECTION. 
NPDES PERMITS ARE USED TO REGULATE DIRECT SURFACE WATER DISCHARGES. HOWEVER, THE EFFLUENT LIMITS SET IN THE 
PERMITS HAVE RARELY INCLUDED LIMITS FOR TOXIC CONTAMINANTS. THE 1987 CLEAN WATER ACT AND ELEMENT P-6 OF THE 
PSWQA PLAN (PSWQA 1988) BOTH REQUIRE ADDING TOXIC CONTAMINANT LIMITS TO NPDES PERMITS. IN ADDITION TO DIRECT 
DISCHARGES, NPDES PERMITS COVER DIFFUSE DISCHARGES SUCH AS SANDBLASTING WASTE FROM SHIPYARDS AND SHIP REPAIR 
FACILITIES. 

UNDER THE 1987 CLEAN WATER ACT, NPDES PERMITS WILL BE REQUIRED FOR INDUSTRIAL STORM DRAINS AND FOR CITIES 
WITH STORM DRAINS SERVING TOTAL POPULATIONS OF MORE THAN 250,000 BY FEBRUARY 1991. NPDES PERMITS WILL BE 
ISSUED TO SMALLER CITIES SERVING POPULATIONS OF 100,000-250,000 BY FEBRUARY 1993. IN ADDITION, THE PSWQA 
PLAN REQUIRES THAT LOCAL GOVERNMENTS BEGIN DEVELOPING STORMWATER MANAGEMENT PROGRAMS BY 1 JULY 1989, AND 
DEMONSTRATE SIGNIFICANT PROGRESS BY 1 JULY 1991. BY THE YEAR 2000, THE PROGRAMS MUST BE IMPLEMENTED. 

THE COMMENCEMENT BAY UBAT COORDINATES ITS EFFORTS WITH SEVERAL OTHER ECOLOGY PROGRAMS IN ENFORCING SOURCE 
CONTROL ACTIVITIES. THE SOLID AND HAZARDOUS WASTE PROGRAM AND THE HAZARDOUS WASTE INVESTIGATIONS AND CLEANUP 
PROGRAM CONTROL DANGEROUS OR HAZARDOUS WASTES THAT HAVE BEEN HANDLED, STORED, TREATED, OR DISPOSED OF AT THE 
CB/NT SITE. THE INDUSTRIAL SECTION OF ECOLOGY ADMINISTERS NPDES PERMITS; REGULATES SOLID AND HAZARDOUS 
WASTE; AND OVERSEES CLEANUP OF SOIL, AIR, AND WATER FOR THE ALUMINUM, PULP AND PAPER, AND PETROLEUM 
INDUSTRIES AT THE CB/NT SITE. 

3.2.2 TPCHD MARINE RESOURCE PROTECTION PROGRAM 

THE MARINE RESOURCE PROTECTION PROGRAM WAS INITIATED BY THE TACOMA CITY COUNCIL IN APRIL 1985 TO IMPROVE 
WATER QUALITY IN COMMENCEMENT BAY. MARINE RESOURCE PROTECTION ACTIVITIES INCLUDE MAPPING OF POLLUTION SOURCES 
AND NEW OUTFALLS, ROUTINE STORM DRAIN SAMPLING, SOURCE CONTROL, INTERAGENCY COORDINATION, INVESTIGATION OF 
NONPOINT POLLUTION, MONITORING OF TACOMA'S INDUSTRIAL PRETREATMENT PROGRAM, AND REVIEW OF NPDES PERMITS 
(PIERCE ET AL. 1987). WHEN CONTAMINATION PROBLEMS ARE DISCOVERED, MARINE RESOURCE PROTECTION PERSONNEL WORK 
WITH THE SOURCE FACILITY OWNER OR OPERATOR, ECOLOGY, CITY OF TACOMA, AND TPCHD TO IMPLEMENT BEST MANAGEMENT 
PRACTICES OR OTHER MEASURES TO MINIMIZE OR ELIMINATE CONTAMINANT DISCHARGES. 

3.2.3 CITY OF TACOMA 

IN 1984, UNDER AUTHORITY OF CLEAN WATER ACT SECTION 307, THE CITY OF TACOMA ESTABLISHED AN INDUSTRIAL 
PRETREATMENT PROGRAM. UNDER THE PROGRAM, EPA SETS EFFLUENT STANDARDS FOR CERTAIN CATEGORIES OF INDUSTRIES. 
INDUSTRIES THAT DISCHARGE EFFLUENT TO SANITARY SEWERS MUST MEET THESE STANDARDS. STRICTER STANDARDS MAY BE 
SET BY THE MUNICIPAL WASTEWATER TREATMENT PLANT RECEIVING THE EFFLUENT, TO MEET THE PERMITTED EFFLUENT LIMITS 
OF MUNICIPAL NPDES PERMITS. IN ADDITION TO SELF-MONITORING REQUIREMENTS IMPOSED BY THE PERMITS, THE CITY OF 
TACOMA MONITORS ALL INDUSTRIES TWICE YEARLY. SOURCE CONTROL ACTIVITIES THAT INVOLVE THE DISCHARGE OF 
EFFLUENT TO TACOMA SANITARY SEWERS MUST COMPLY WITH THE SUBSTANTIVE REQUIREMENTS OF THE PRETREATMENT PROGRAM 
(E.G., DISCHARGE LIMITATIONS AND MONITORING). 



3.2.4 TPCHD/CITY OF TACOMA STORM DRAIN PROGRAM 

PURSUANT TO A MEMORANDUM OF AGREEMENT BETWEEN ECOLOGY, THE CITY OF TACOMA, AND THE TPCHD, A PROGRAM WAS 
INITIATED IN AUGUST 1986 TO IDENTIFY AND CHARACTERIZE SOURCES CONTRIBUTING CONTAMINANTS TO SEVERAL 
PUBLICLY-OWNED OUTFALLS IN COMMENCEMENT BAY. THE PROGRAM CURRENTLY FOCUSES ON A DRAINAGE SYSTEM AT THE HEAD 
OF SITCUM WATERWAY, THREE DRAINAGE NETWORKS IN CITY WATERWAY, AND ONE DRAINAGE NETWORK IN WHEELER-OSGOOD 
WATERWAY. 

TASKS UNDERTAKEN BY THE PROGRAM INCLUDE DRAINAGE BASIN CHARACTERIZATION (INSPECTION AND DOCUMENTATION OF 
INDUSTRIES AND COMPREHENSIVE DRAINAGE BASIN MAPPING), QUARTERLY WET WEATHER AND DRY WEATHER MONITORING OF 
STORM DRAIN EFFLUENT, PERIODIC MONITORING OF KEY CATCH BASIN SEDIMENTS, AND IDENTIFICATION OF SOURCES 
(INCLUDING ROADWAY CONTAMINANT CHARACTERIZATION). WHILE MOST OF THE PROGRAM HAS BEEN COMPLETED, IT IS 
EXPECTED THAT STORM DRAIN MONITORING AND OTHER ACTIVITIES (E.G., SOURCE IDENTIFICATION) WILL CONTINUE OVER 
THE LONG TERM. 

3.2.5 CERCLA PRE-REMEDIAL PROGRAM 

VARIOUS CONTAMINATED INDUSTRIAL SITES LISTED IN THE COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND 
LIABILITY INFORMATION SYSTEM (CERCLIS) ARE LOCATED WITHIN THE CB/NT SITE. CONTAMINATED SITES LISTED IN 
CERCLIS ARE EITHER CERCLA SITES OR HAVE THE POTENTIAL TO BECOME CERCLA SITES. TWENTY-SIX CB/NT CERCLIS SITES 
DO NOT REQUIRE FURTHER ACTION BY THE FEDERAL SUPERFUND PRE-REMEDIAL PROGRAM BECAUSE THEY ARE ALREADY 
ADDRESSED BY NON-CERCLA PROGRAMS. TABLE 2 SUMMARIZES THESE 26 SITES. OF THE 26 CB/NT CERCLIS SITES, 14 ARE 
CURRENTLY CONSIDERED TO BE POTENTIAL SOURCES OF CONTAMINANTS TO THE CB/NT PROBLEM AREAS ADDRESSED HERE. THEY 
ARE REFERRED TO AS CB/NT SOURCE CONTROL SITES IN TABLE 2. EIGHTEEN OF THE CERCLIS SITES ARE BEING TRACKED AND 
MANAGED UNDER NON-CERCLA PROGRAMS BY ECOLOGY'S COMMENCEMENT BAY UBAT. ENFORCEMENT AUTHORITIES FOR THESE SITES 
ARE DESCRIBED IN TABLE 1. EIGHT CERCLIS SITES ARE BEING MANAGED UNDER NON-CERCLA PROGRAMS BY EPA, ECOLOGY 
(NON-UBAT), OR TPCHD. ENFORCEMENT MECHANISMS FOR THESE EIGHT SITES INCLUDE RCRA AND STATE DANGEROUS WASTE 
AND COUNTY SOLID WASTE REGULATIONS. 

3.2.6 COORDINATION OF SOURCE CONTROL WITH OTHER PROGRAMS 

EXISTING PROGRAMS AND REQUIREMENTS WILL PROVIDE THE BASIC REGULATORY FRAMEWORK FOR THE REDUCTION OR 
ELIMINATION OF ONGOING RELEASES OF TOXIC MATERIALS TO THE MARINE ENVIRONMENT. FOR EXAMPLE, WASTEWATER 
DISCHARGES FROM INDUSTRIAL AND MUNICIPAL FACILITIES HAVE BEEN AND WILL CONTINUE TO BE REGULATED UNDER NPDES 
AND STATE WASTE DISCHARGE PERMIT PROGRAMS. RELEASES OF HAZARDOUS SUBSTANCES HAVE BEEN AND WILL CONTINUE TO BE 
REGULATED UNDER STATE AND FEDERAL HAZARDOUS WASTE MANAGEMENT LAWS. IN MOST CASES, DISCHARGE REQUIREMENTS ARE 
SIMILAR TO REQUIREMENTS FOR COMPARABLE FACILITIES IN OTHER PARTS OF PUGET SOUND. 

3.3 MAJOR SEDIMENT MANAGEMENT PROGRAMS 

THE MAJOR FOCUS OF THE CB/NT RECORD OF DECISION IS TO CORRECT SEDIMENT CONTAMINATION PROBLEMS VIA SOURCE 
CONTROL AND SEDIMENT REMEDIATION. SEDIMENT REMEDIATION MAY OCCUR BY NATURAL RECOVERY OR SEDIMENT CONFINEMENT. 
REMOVAL OF MARGINALLY CONTAMINATED SEDIMENT OUTSIDE THE DESIGNATED PROBLEM AREAS MAY OCCUR IRRESPECTIVE OF 
REMEDIATION DURING ROUTINE NAVIGATIONAL DREDGING. SEDIMENT REMEDIAL ACTIVITIES IN PROBLEM AREAS AT THE CB/NT 
SITE ARE DRIVEN BY CERCLA. IN ADDITION, ROUTINE DREDGING IN PROBLEM AREAS WILL BE SUBJECT TO THE 
REQUIREMENTS OF THE MULTI-AGENCY PUGET SOUND DREDGED DISPOSAL ANALYSIS (PSDDA). IF SEDIMENTS IN PROBLEM 
AREAS FAIL CRITERIA FOR OPEN-WATER UNCONFINED DISPOSAL, SEDIMENT REMEDIATION WILL PROCEED AS A CERCLA ACTION. 

DREDGING AND DREDGED MATERIAL DISPOSAL IN COMMENCEMENT BAY ARE REGULATED BY CLEAN WATER ACT SECTIONS 404 AND 
401 (I.E., THE STATE WATER QUALITY CERTIFICATION PROCESS), WASHINGTON DEPARTMENT OF FISHERIES AND WASHINGTON 
DEPARTMENT OF WILDLIFE (HYDRAULICS PERMITS), WASHINGTON DEPARTMENT OF NATURAL RESOURCES (AQUATIC DISPOSAL 
SITE PERMITS), CITY OF TACOMA (SHORELINE SUBSTANTIAL DEVELOPMENT PERMITS), AND PSDDA (PROCEDURES AND 
GUIDELINES FOR DREDGED MATERIAL AND DISPOSAL SITE TESTING). THESE AUTHORITIES ADDRESS THE FOLLOWING ASPECTS 
OF SEDIMENT REMOVAL AND DISPOSAL: 

•	 CLEAN WATER ACT SECTION 404 PERMIT: FEDERAL CLEAN WATER ACT SECTION 404 SPECIFIES REQUIREMENTS 
AND GUIDELINES FOR DREDGING AND DREDGED MATERIAL MANAGEMENT, INCLUDING DESIGNATION OF DISPOSAL 
SITES. THE US ARMY CORPS OF ENGINEERS (CORPS) IS RESPONSIBLE FOR PROCESSING AND ISSUING 
PERMITS UNDER THE SECTION 404 PROGRAM. FEDERAL GUIDANCE SPECIFIES PROCEDURES AND CRITERIA FOR 
ACHIEVING COMPLIANCE WITH GUIDELINES, EVALUATING AND TESTING DREDGED MATERIAL, DEVELOPING AND 
CONSIDERING ACTIONS TO MINIMIZE ADVERSE EFFECTS, AND ISSUING PERMITS FOR THE DISPOSAL OF 
DREDGED MATERIAL. 

•	 PUGET SOUND DREDGED DISPOSAL ANALYSIS PROCEDURES AND GUIDELINES: THE CORPS, EPA, WASHINGTON 
DEPARTMENT OF NATURAL RESOURCES, AND ECOLOGY HAVE ADOPTED A MANAGEMENT PLAN FOR DREDGED 
MATERIAL, WHICH IS SUITABLE FOR UNCONFINED OPEN-WATER DISPOSAL, INCLUDING DISPOSAL SITE 
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LOCATIONS, SITE CONDITIONS, DREDGED MATERIAL EVALUATION PROCEDURES, DISPOSAL SITE MANAGEMENT, 
DISPOSAL SITE MONITORING, AND DREDGED MATERIAL DATA MANAGEMENT (PSDDA 1988). THESE PROCEDURES 
AND GUIDELINES WERE DEVELOPED UNDER CLEAN WATER ACT SECTION 404. 

•	 STATE WATER QUALITY CERTIFICATION: PURSUANT TO CLEAN WATER ACT SECTION 401, STATE WATER 
QUALITY CERTIFICATION BY ECOLOGY IS NECESSARY FOR ANY PROJECT THAT MAY CAUSE THE VIOLATION OF A 
STATE WATER QUALITY STANDARD. 

•	 WASHINGTON DEPARTMENT OF FISHERIES AND WASHINGTON DEPARTMENT OF WILDLIFE HYDRAULICS PERMIT: 
HYDRAULICS PERMIT REGULATIONS REQUIRE THE ISSUANCE OF A HYDRAULICS PERMIT BY THE WASHINGTON 
DEPARTMENT OF FISHERIES AND WASHINGTON DEPARTMENT OF WILDLIFE FOR ANY PROJECT THAT MAY 
INTERFERE WITH THE NATURAL FLOW OF WATER. 

•	 WASHINGTON DEPARTMENT OF NATURAL RESOURCES AQUATIC DISPOSAL SITE PERMIT: WAC 332-30-166 
ESTABLISHES A PROCEDURE FOR SITE SELECTION AND A FEE STRUCTURE FOR SITE USE. GENERAL 
REQUIREMENTS SPECIFIED IN WAC 332-30-166 ARE MIRRORED IN PSDDA GUIDELINES (SEE PSDDA PROCEDURES 
AND GUIDELINES, ABOVE). 

•	 CITY OF TACOMA SUBSTANTIAL DEVELOPMENT PERMIT: THE CITY OF TACOMA HAS PREPARED A SHORELINE 
MANAGEMENT PLAN PURSUANT TO THE STATE SHORELINE MANAGEMENT ACT. THE TACOMA SHORELINE 
MANAGEMENT PLAN ESTABLISHES ENVIRONMENTAL DESIGNATIONS FOR SHORELINE SEGMENTS WITHIN CITY 
LIMITS AND ESTABLISHES ALLOWABLE USES AND RESTRICTIONS, REQUIREMENTS, AND LIMITATIONS FOR THOSE 
USES. SHORELINE MANAGEMENT PLAN ORDINANCES INCLUDE PROVISIONS FOR APPLICATION FOR A 
SUBSTANTIAL DEVELOPMENT PERMIT FOR PROJECTS WITHIN THE SHORELINE AREA THAT ARE VALUED AT MORE 
THAN $2,500. 

ROUTINE NAVIGATIONAL DREDGING ACTIONS MUST MEET ALL SUBSTANTIVE AND PROCEDURAL REQUIREMENTS OF THESE PERMIT 
AND CERTIFICATION PROGRAMS. SEDIMENT REMOVAL AND DISPOSAL ACTIONS CONDUCTED UNDER CERCLA MUST MEET ONLY THE 
SUBSTANTIVE REQUIREMENTS. 

CERCLA REQUIREMENTS AND PROCEDURES WILL BE USED TO IMPLEMENT SEDIMENT REMEDIATION, INCLUDING BOTH MONITORING 
FOR NATURAL RECOVERY AND ACTIVE REMEDIATION (E.G., CAPPING, OR REMOVAL AND DISPOSAL). SEDIMENT REMEDIATION 
WILL BE DEVELOPED IN A PHASED APPROACH ACCORDING TO PRIORITIES FOR ACTION DESCRIBED IN THE COMMENCEMENT BAY 
NEARSHORE/TIDEFLATS INTEGRATED ACTION PLAN (PTI 1988) AND CLARIFIED IN THIS RECORD OF DECISION. UNDER 
CERCLA, SEDIMENT REMEDIAL ACTION WILL BE PERFORMED IN COMPLIANCE WITH THE SUBSTANTIVE REQUIREMENTS OF 
EXISTING ENVIRONMENTAL RULES AND REGULATIONS. ROUTINE (I.E., NON-CERCLA) SEDIMENT REMOVAL ACTIONS THAT 
CONTRIBUTE TO THE SELECTED REMEDY MUST MEET ALL PERMIT REQUIREMENTS. 

THE SEDIMENT CLEANUP STRATEGY PROPOSED IN THE CB/NT FEASIBILITY STUDY IS CONSISTENT WITH AND SUPPORTIVE OF 
THE MAJOR SEDIMENT QUALITY MANAGEMENT INITIATIVES AND PROGRAMS OF PSDDA, THE PSWQA PLAN (PSWQA 1988), AND THE 
PUGET SOUND ESTUARY PROGRAM. MANY OF THE ACTIONS PROPOSED FOR THE CB/NT SITE DEPEND UPON THE SUCCESSFUL 
IMPLEMENTATION OF THESE PROGRAMS. 

ENFORCEMENT ROLES OF EPA, ECOLOGY, AND THE PUYALLUP TRIBE 

THIS RECORD OF DECISION REPRESENTS A SIGNIFICANT TRANSITION IN AGENCY MANAGEMENT AND OVERSIGHT OF THE CB/NT 
PROJECT. DURING THE REMEDIAL INVESTIGATION/FEASIBILITY STUDY PHASE OF THE PROJECT, ECOLOGY HAD THE LEAD 
MANAGEMENT ROLE THROUGH A COOPERATIVE AGREEMENT WITH EPA. ECOLOGY WAS RESPONSIBLE FOR DEVELOPING THE 
REMEDIAL INVESTIGATION/FEASIBILITY STUDY AND FOR IMPLEMENTING SOURCE CONTROL MEASURES FOR MANY OF THE MAJOR 
SOURCES THAT WERE IDENTIFIED DURING THE REMEDIAL INVESTIGATION FEASIBILITY STUDY. 

IN MARCH 1988, A MANAGEMENT STRATEGY WAS DEVELOPED BY EPA AND ECOLOGY THAT WAS INTENDED TO DEFINE 
RESPONSIBILITIES FOLLOWING THE RECORD OF DECISION. IT WAS AGREED THAT ECOLOGY WOULD MAINTAIN THE LEAD FOR 
SOURCE CONTROL BECAUSE OF THE MULTI-PROGRAMMATIC ENFORCEMENT CAPABILITY OF THE COMMENCEMENT BAY UBAT, AND EPA 
WOULD ASSUME THE LEAD FOR SEDIMENT REMEDIAL ACTION BECAUSE OF EPA'S EXPERIENCE IN MANAGING MULTI-PARTY 
CLEANUP ACTIONS. 

THE DUAL-LEAD CONCEPT OF CB/NT PROJECT MANAGEMENT WAS FORMALIZED ON 30 JUNE 1989 IN A COOPERATIVE AGREEMENT 
BETWEEN EPA AND ECOLOGY. THE AGREEMENT PROVIDES FOR AN ADDITIONAL LEVEL OF FEDERAL FUNDING TO ECOLOGY THAT 
WILL DOUBLE THE SIZE OF THE COMMENCEMENT BAY UBAT DURING THE ACTIVE CLEANUP PHASE OF THE CB/NT PROJECT. 
UNDER THE TERMS AND CONDITIONS OF THE AGREEMENT, ECOLOGY ASSUMES RESPONSIBILITY FOR CB/NT SOURCE CONTROL 
ACTIONS WHICH ARE TO BE IMPLEMENTED UNDER VARIOUS ENFORCEMENT AUTHORITIES IN A MANNER THAT CLOSELY PARALLELS 
THE SUPERFUND PROCESS. FOR EXAMPLE, COMMUNITY RELATIONS ACTIVITIES ARE TO BE INCLUDED IN ACCORDANCE WITH THE 
REQUIREMENTS AND GUIDANCE OF CERCLA AND THE NCP. 

THE PRIMARY PURPOSE OF THE COOPERATIVE AGREEMENT IS TO SIGNIFICANTLY ENHANCE THE COMMENCEMENT BAY UBAT'S 
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ABILITY TO MEET THE PROJECT GOALS FOR SOURCE CONTROL IN A TIMELY MANNER. THE AGREEMENT IS ALSO INTENDED TO 
ENSURE COORDINATION WITH OTHER ENVIRONMENTAL PROGRAMS THAT CONTINUE TO PLAY A KEY ROLE IN SUCCESSFUL PROJECT 
IMPLEMENTATION (SEE SECTION 3). UNDER THE TERMS AND CONDITIONS OF THE AGREEMENT, SOURCE CONTROL WILL BE 
IMPLEMENTED BY ECOLOGY ON A FACILITY OR PROPERTY-SPECIFIC BASIS ACCORDING TO THE SCHEDULE OUTLINED IN SECTION 
12.6. REPORTING REQUIREMENTS INCLUDE PERIODIC PROGRESS REPORTS AND SUBMITTAL OF A FINAL SUPERFUND COMPLETION 
REPORT FOR EACH OF THE EIGHT CB/NT PROBLEM AREAS DESCRIBED IN THIS RECORD OF DECISION. PROGRESS REPORTS WILL 
BE USED TO UPDATE AND REVISE CB/NT IMPLEMENTATION SCHEDULES ON AN ANNUAL BASIS. COMPLETION REPORTS WILL 
SUMMARIZE THE STATUS OF ENFORCEMENT ACTIVITIES UPON COMPLETION OF SOURCE CONTROL (SEE SECTION 10.3) AND WILL 
REQUIRE APPROVAL BY THE EPA REGIONAL ADMINISTRATOR. ADJUSTMENTS TO THE AGREEMENT AND/OR UTILIZATION OF OTHER 
RESOURCES BY EITHER AGENCY MAY BE NECESSARY IN ORDER TO MEET THE CB/NT OBJECTIVES FOR SOURCE CONTROL. 

IN CONTRAST, SEDIMENT REMEDIATION WILL BE IMPLEMENTED IN EACH PROBLEM AREA UNDER EPA OVERSIGHT. EPA RECENTLY 
CONDUCTED A SEARCH TO IDENTIFY PRPS FOR EACH OF THE EIGHT CB/NT PROBLEM AREAS OF CONCERN. THESE PRPS WERE 
NOTIFIED OF THEIR POTENTIAL SUPERFUND LIABILITY FOR SEDIMENT INVESTIGATION AND CLEANUP ACTIVITIES IN A CERCLA 
GENERAL NOTICE LETTER ISSUED BY EPA IN APRIL 1989. THE LETTER REQUESTED THE PRPS TO CLARIFY THE STATUS OF 
THEIR INVOLVEMENT AT THE SITE AND RESPOND TO QUESTIONS REGARDING THE USE AND DISPOSAL OF HAZARDOUS SUBSTANCES 
AT THE SITE. AS APPROPRIATE, EPA WILL PURSUE CERCLA SETTLEMENTS WITH PRPS FOR SEDIMENT REMEDIATION IN EACH 
OF THE PROBLEM AREAS. EPA'S LEGAL ENFORCEMENT AND COST RECOVERY EFFORTS FOR OPERABLE UNITS 01 AND 02 WILL 
FOCUS ON THOSE PRPS IDENTIFIED BY EPA FOR EACH OF THE EIGHT CB/NT PROBLEM AREAS DESCRIBED IN THIS RECORD OF 
DECISION. OWNERS AND OPERATORS OF BUSINESSES AND PROPERTIES WITHIN THE CB/NT SITE, BUT NOT ASSOCIATED WITH 
SEDIMENT CONTAMINATION PROBLEMS IN THE EIGHT CB/NT PROBLEM AREAS, WILL NOT BE ISSUED SPECIAL NOTICE LETTERS 
OR DESIGNATED AS PRPS IN CONJUNCTION WITH THIS PROJECT. EPA MAY CONDUCT ADDITIONAL INVESTIGATIONS OR NAME 
ADDITIONAL PRPS IF NEW INFORMATION IS RECEIVED THAT DEMONSTRATES THAT A PARTY MAY BE LIABLE FOR RESPONSE 
ACTIONS DESCRIBED IN THIS RECORD OF DECISION. 

IN ADDITION, SOME PROPERTY OWNERS AND OPERATORS MAY BE NOTIFIED BY ECOLOGY OF POTENTIAL LIABILITY FOR 
RESPONSE ACTIONS IN THE TIDEFLATS AREA. IN SOME CASES, NOTIFICATION BY ECOLOGY MAY BE RELATED TO CB/NT 
SOURCE CONTROL EFFORTS. SOURCE CONTROL ACTIONS BY ECOLOGY WILL BE VERY CLOSELY COORDINATED WITH EPA EFFORTS 
TO CLEAN UP SEDIMENTS IN WATERWAYS AND SHORELINE AREAS. IN OTHER CASES, ECOLOGY MAY CONTACT PROPERTY OWNERS 
AND OPERATORS IN THE TIDEFLATS AREA FOR REASONS UNRELATED TO THE CB/NT SUPERFUND PROJECT. 

THE ROLE OF THE PUYALLUP TRIBE OF INDIANS WAS LIMITED DURING THE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
PHASE OF THE PROJECT. AS A MEMBER OF THE CB/NT TECHNICAL OVERSIGHT COMMITTEE (SEE APPENDIX B, RESPONSIVENESS 
SUMMARY) THE TRIBE'S PRIMARY ROLE WAS TO REVIEW PROJECT DOCUMENTS. IN 1986, CONGRESS EXPANDED THE TRIBE'S 
CERCLA ROLE UNDER SARA, GIVING IT SUBSTANTIALLY THE SAME OPPORTUNITIES FOR PROJECT OVERSIGHT AND 
IMPLEMENTATION AFFORDED THE STATE. IN RESPONSE, EPA ENTERED INTO A SUPERFUND MEMORANDUM OF AGREEMENT (27 
APRIL 1989) AND A COOPERATIVE AGREEMENT (28 APRIL 1989) WITH THE TRIBE THAT PROVIDED FOR PARTICIPATION AS A 
SUPPORTING AGENCY, ESPECIALLY WITH REGARD TO EVALUATION AND RESTORATION OF THREATENED OR IMPACTED NATURAL 
RESOURCES AND IMPORTANT HABITATS WITHIN THE PROJECT BOUNDARIES. 

SCHEDULING AND COORDINATION OF SOURCE CONTROL AND SEDIMENT REMEDIAL ACTION 

CORRECTION OF SEDIMENT CONTAMINATION PROBLEMS AT THE CB/NT SITE WILL BE IMPLEMENTED OVER A PERIOD OF SEVERAL 
YEARS. IN THE SHORT TERM, REGULATORY EFFORTS WILL FOCUS ON MEASURES TO REDUCE OR ELIMINATE THE ONGOING 
RELEASE OF CONTAMINANTS. THESE MEASURES, IN CONJUNCTION WITH NATURAL PROCESSES SUCH AS BIODEGRADATION AND 
SEDIMENTATION, WILL REDUCE EXPOSURE TO CONTAMINATED SEDIMENTS. AFTER SOURCE CONTROL MEASURES ARE IMPLEMENTED 
IN A PARTICULAR PROBLEM AREA, SEDIMENT REMEDIAL ACTION WILL BE INITIATED (SEE SECTION 10.3). 

AS INDICATED IN PREVIOUS SECTIONS, CORRECTION OF SEDIMENT CONTAMINATION PROBLEMS, INCLUDING SOURCE CONTROL, 
WILL BE IMPLEMENTED BY SEVERAL AGENCIES USING A WIDE VARIETY OF EXISTING REGULATORY AUTHORITIES. 
RELATIONSHIPS AMONG THE CB/NT PROJECT AND OTHER FEDERAL, STATE, TRIBAL, AND LOCAL PROGRAMS ARE IMPORTANT 
JURISDICTIONAL CONSIDERATIONS DURING THE CLEANUP PHASE OF THE PROJECT. FOR EXAMPLE, DURING THIS PERIOD IT IS 
ANTICIPATED THAT ROUTINE DREDGING PROJECTS (I.E., PROJECTS NOT RELATED TO SUPERFUND) WILL CONTINUE TO OCCUR. 
THE RELATIONSHIPS BETWEEN THE CB/NT PROJECT AND VARIOUS NON-SUPERFUND PROJECTS ARE DESCRIBED IN MORE DETAIL 
IN THE FEASIBILITY STUDY. 

#HCP 
4. HIGHLIGHTS OF COMMUNITY PARTICIPATION 

A REVISED COMMUNITY RELATIONS PLAN WAS RECENTLY COMPLETED BY EPA, IN COOPERATION WITH ECOLOGY AND TPCHD. THE 
PLAN SUMMARIZES PAST SITE ACTIVITIES FOR ALL OPERABLE UNITS OF BOTH THE CB/NT AND CB/STC SUPERFUND SITES 
SINCE 1981 WHEN BOTH SITES WERE INCORPORATED AS THE COMMENCEMENT BAY SITE. THE PLAN ALSO DESCRIBES ONGOING 
COMMUNITY CONCERNS AND OUTLINES AGENCY PLANS FOR PRESENT AND FUTURE COMMUNITY INVOLVEMENT. 

THE AGENCIES INTERVIEWED COMMUNITY MEMBERS IN 1983 TO DETERMINE COMMUNITY CONCERNS, AND TO PLAN COMMUNITY 
RELATIONS ACTIVITIES AND OPPORTUNITIES FOR PUBLIC INVOLVEMENT. IN 1987, THE AGENCIES INTERVIEWED 30 



ADDITIONAL PERSONS TO REASSESS COMMUNITY INTEREST AND CONCERNS, AND TO REVISE THE COMMUNITY RELATIONS PLAN. 

THE MOST INTERESTED GROUPS, ON A CONTINUING BASIS, HAVE BEEN LOCAL OFFICIALS, THE PUYALLUP TRIBE OF INDIANS, 
LOCAL BUSINESSES, LOCAL ENVIRONMENTAL AND CITIZENS GROUPS, AND OTHER FEDERAL, STATE, AND LOCAL AGENCIES. THE 
MOST CONSISTENT COMMUNITY INVOLVEMENT HAS COME FROM A CITIZENS ADVISORY COMMITTEE AND A TECHNICAL OVERSIGHT 
COMMITTEE. 

MEDIA AND COMMUNITY INTEREST IN THE CB/NT SITE INCREASED AS THE FEASIBILITY STUDY NEARED COMPLETION, FOCUSING 
ON THE COSTS, BENEFITS, AND OTHER CONSIDERATIONS OF CLEANUP. AT THE REQUEST OF SEVERAL PARTIES, THE AGENCIES 
PLANNED FOR A 120-DAY PUBLIC COMMENT PERIOD ON THE CB/NT FEASIBILITY STUDY AND PROPOSED PLAN. THE AGENCIES 
HELD TWO FORMAL PUBLIC MEETINGS WHILE AGENCY SITE MANAGERS MET WITH OVER 20 INTEREST GROUPS. THE PUBLIC 
MEETING TRANSCRIPTS ARE IN THE ADMINISTRATIVE RECORD. THE CITIZENS ADVISORY COMMITTEE ATTRACTED 
APPROXIMATELY 50 PEOPLE TO A CITIZENS WORKSHOP DESIGNED TO INFORM COMMUNITY MEMBERS ABOUT THESE PROJECTS. 
DURING THE PUBLIC COMMENT PERIOD, EPA AND ECOLOGY ESTABLISHED AN INFORMATION BOOTH AT THE TACOMA FIRE 
DEPARTMENT FIREBOAT STATION. AGENCY REPRESENTATIVES WERE AVAILABLE AT THE BOOTH ONE DAY PER WEEK TO ANSWER 
QUESTIONS FROM MEMBERS OF THE COMMUNITY. DURING THIS PERIOD, THE PRINT, RADIO, AND TELEVISION MEDIA 
INCREASED THEIR COVERAGE OF THE ISSUES. 

THE CB/NT REMEDIAL INVESTIGATION (TETRA TECH 1985) WAS PUBLISHED IN AUGUST 1985. THE CB/NT FEASIBILITY STUDY 
(TETRA TECH 1988A) INCLUDING THE INTEGRATED ACTION PLAN (PTI 1988), THE SEDIMENT QUALITY GOALS REPORT (PTI 
1989), AND THE PROPOSED PLAN WERE RELEASED TO THE PUBLIC IN FEBRUARY 1989. ECOLOGY AND EPA HAVE MET THE 
STATUTORY PUBLIC PARTICIPATION REQUIREMENTS OF SARA SECTION 117 BY: 

•	 ESTABLISHING 5 MAIN AND 12 SATELLITE INFORMATION REPOSITORIES AND MAKING THE ADMINISTRATIVE 
RECORD OF SITE INFORMATION AVAILABLE AT THE TACOMA PUBLIC LIBRARY MAIN BRANCH (NEAR THE SITE) 

•	 PUBLISHING A NOTICE AND BRIEF ANALYSIS OF THE PROPOSED PLAN IN THE TACOMA NEWS TRIBUNE ON 24 
FEBRUARY 1989 

•	 PROVIDING A 120-DAY PUBLIC COMMENT PERIOD (FROM 24 FEBRUARY 1989 UNTIL 24 JUNE 1989) ON THE 
PROPOSED PLAN AND CLEANUP ALTERNATIVES 

•	 HOLDING TWO PUBLIC MEETINGS DURING THE PUBLIC COMMENT PERIOD AT THE TACOMA YACHT CLUB, 
TRANSCRIPTS OF WHICH WERE PLACED IN THE INFORMATION REPOSITORIES AND ADMINISTRATIVE RECORD 

•	 CONSIDERING AND RESPONDING TO COMMENTS WHEN SELECTING THE REMEDY. (A SUMMARY OF SIGNIFICANT 
COMMENTS AND RESPONSES IS INCLUDED IN APPENDIX B. SIGNIFICANT CHANGES FROM THE PROPOSED PLAN 
AND THE REASONS FOR SUCH CHANGES ARE DESCRIBED IN SECTION 12.) 

EPA WILL PUBLISH A NOTICE OF THE FINAL REMEDIAL ACTION PLAN IN THE TACOMA NEWS TRIBUNE AND WILL MAIL A FACT 
SHEET DESCRIBING THE PLAN TO THE MAILING LIST OF INTERESTED PERSONS WITHIN 30 DAYS OF SIGNING THIS DOCUMENT. 

THE AGENCIES WILL CONTINUE TO ENCOURAGE PUBLIC INVOLVEMENT AND PROVIDE INFORMATION ABOUT SITE ACTIVITIES. 
FOR EXAMPLE, THE AGENCIES WILL CONTINUE TO MAINTAIN INFORMATION REPOSITORIES TO ENSURE THAT RELEVANT 
DOCUMENTS AND INFORMATION ARE CONVENIENTLY AVAILABLE FOR PUBLIC REVIEW. THE AGENCIES ALSO WILL MAINTAIN THE 
MAILING LIST AND SEND PERIODIC FACT SHEETS DESCRIBING ONGOING ACTIVITIES. THE CITIZENS ADVISORY COMMITTEE IS 
CONTINUING TO MEET. EPA AND ECOLOGY WILL PROVIDE THE COMMITTEE WITH INFORMATION AND ATTEND MEETINGS AS 
REQUESTED. AGENCY REPRESENTATIVES ALSO WILL MEET WITH OTHER GROUPS OF INTERESTED CITIZENS AS REQUESTED. 

IN RECOGNITION OF THE SCOPE AND COMPLEXITY OF THE CB/NT SITE, EPA IS ESTABLISHING A TECHNICAL DISCUSSION 
GROUP FOR THE REMEDIAL DESIGN AND REMEDIAL ACTION PHASE, AND TO INTEGRATE AND EXPAND THE INFORMATION EXCHANGE 
OF THE TECHNICAL OVERSIGHT COMMITTEE AND CITIZENS ADVISORY COMMITTEE. MEMBERSHIP OF THE TECHNICAL DISCUSSION 
GROUP IS INTENDED TO INCLUDE THE CB/NT SITE MANAGEMENT TEAM, REPRESENTATIVES OF REGULATORY AGENCIES AND 
PROGRAMS, PRPS, LOCAL GOVERNMENT, INTERESTED CITIZENS, AND ORGANIZED CITIZENS GROUPS. THE TECHNICAL 
DISCUSSION GROUP WILL PROVIDE A FORUM FOR THE GENERAL REVIEW OF TECHNICAL AND PLANNING ISSUES DURING THE 
CLEANUP PHASE OF THE PROJECT. DISCUSSION TOPICS MAY INCLUDE A WIDE RANGE OF ISSUES RELATED TO PROJECT 
STATUS, PLANNING, SEDIMENT MANAGEMENT AND HABITAT CONCERNS, HEALTH ISSUES, AND LOCAL DEVELOPMENT. IT IS 
HOPED THAT THE TECHNICAL DISCUSSION GROUP WILL PROVIDE EPA WITH VALUABLE INSIGHT INTO ISSUES OF CONCERN, AND 
THEREBY CONTRIBUTE TO PROJECT DIRECTION AND FINDINGS. HOWEVER, GROUP INPUT WILL NOT FORM EPA POLICY OR 
DETERMINE EPA'S COURSE OF ACTION, NOR WILL IT PRECLUDE THE 30-DAY PUBLIC COMMENT PERIOD REQUIRED UPON 
COMPLETION OF NEGOTIATED AGREEMENTS BETWEEN EPA AND PRPS FOR SEDIMENT CLEANUP IN EACH OF THE PROBLEM AREAS. 
MEETINGS WILL BE SCIENTIFIC AND TECHNICAL IN NATURE; LEGAL MATTERS WILL NOT BE DISCUSSED. 

IN ADDITION, MOST SOURCE CONTROL ACTIVITIES WILL INCLUDE PUBLIC INVOLVEMENT AS PART OF THE PROJECT 
IMPLEMENTATION. FOR EXAMPLE, MAJOR SOURCE CONTROL ENFORCEMENT ACTIONS CONDUCTED BY ECOLOGY UNDER THE STATE'S 
MODEL TOXICS CONTROL ACT, AND OTHER ACTIONS REQUIRING PERMITS, WILL INCLUDE FORMAL PUBLIC COMMENT PERIODS. 
THE CB/NT COOPERATIVE AGREEMENT WITH EPA ALSO REQUIRES ECOLOGY TO CONDUCT COMMUNITY RELATIONS ACTIVITIES IN 



ACCORDANCE WITH CERCLA AND THE NCP. 

#SRAOSS 
5. SCOPE OF RESPONSE ACTION WITHIN OVERALL SITE STRATEGY 

THIS RECORD OF DECISION IS FINAL AND COMPREHENSIVE FOR TWO OF THE SIX OPERABLE UNITS AT THE CB/NT SITE, 
OPERABLE UNIT 05 (SOURCE CONTROL), AND OPERABLE UNIT 01 (SEDIMENT REMEDIATION). ALL SIX OPERABLE UNITS, 
INCLUDING THE TACOMA TAR PITS AND THREE ASARCO-RELATED PROJECTS, ARE DESCRIBED IN THE FOLLOWING SUBSECTION. 
THE PURPOSE OF CB/NT RESPONSE ACTIONS ADDRESSED IN THIS RECORD OF DECISION IS TO MITIGATE OR CORRECT IMPACTS 
DIRECTLY ASSOCIATED WITH CONTAMINATED MARINE SEDIMENTS IN THE CB/NT SITE. THE RECORD OF DECISION IS 
THEREFORE FOCUSED ON CONTAMINATED SEDIMENTS, CONTAMINANT SOURCES, IMPACTS TO MARINE ORGANISMS, AND SPECIFIC 
HUMAN EXPOSURE PATHWAYS (I.E., CONSUMPTION OF SEAFOOD AND DERMAL CONTACT WITH SEDIMENT). HOWEVER, THE CB/NT 
SUPERFUND PROJECT IS NOT INTENDED TO ADDRESS OTHER TYPES OF ENVIRONMENTAL OR PUBLIC HEALTH PROBLEMS WITHIN 
THE SITE BOUNDARIES THAT SHOULD BE ADEQUATELY COVERED BY OTHER FEDERAL, STATE, TRIBAL, OR LOCAL PROGRAMS. 
PROBLEMS NOT WITHIN THE SCOPE OF THE CB/NT PROJECT INCLUDE CONTAMINATED PROPERTIES AND SOURCES WITHIN THE 
SITE BOUNDARIES THAT DO NOT APPEAR TO IMPACT MARINE SEDIMENTS. 

THE SCOPE OF THE CB/NT RESPONSE ACTION IS ALSO DISTINCT FROM OTHER FEDERAL SUPERFUND PROJECTS THAT WERE 
ORIGINALLY COMBINED IN THE COMMENCEMENT BAY INVESTIGATION IN OCTOBER 1981. THE COMMENCEMENT BAY SITE WAS 
DIVIDED INTO FOUR AREAS: DEEPWATER, NEARSHORE, TIDEFLATS AND SOUTH TACOMA CHANNEL. SUBSEQUENTLY THE 
DEEPWATER AREA WAS ELIMINATED AS A PRIORITY SITE BECAUSE WATER QUALITY STUDIES INDICATED LESS SEVERE 
CONTAMINATION IN THAT AREA THAN WAS ORIGINALLY SUSPECTED. THE REMAINING AREAS HAVE BEEN SEPARATED INTO TWO 
DISCRETE SUPERFUND SITES SINCE DECEMBER 1982, THE CB/NT SITE AND THE CB/STC SITE. 

THE CB/STC SITE, LOCATED APPROXIMATELY 3 MILES SOUTHWEST OF CITY WATERWAY, INCLUDES THREE PROJECTS: WELL 
12A, THE TACOMA MUNICIPAL LANDFILL, AND THE TACOMA SWAMP. ALTHOUGH THERE IS NO APPARENT GROUNDWATER 
CONNECTION BETWEEN THE TWO COMMENCEMENT BAY SUPERFUND SITES, THERE IS A SURFACE WATER LINK. A MAJOR STORM 
DRAIN NETWORK DIRECTS SURFACE WATER RUNOFF FROM THE CB/STC SITE TO THE HEAD OF CITY WATERWAY. HOWEVER, NONE 
OF THE CB/STC PROJECTS ARE CURRENTLY CONSIDERED A SIGNIFICANT SOURCE OF CONTAMINANT LOADING IN THE CB/NT 
SITE. 

5.1 SCOPE AND ROLE OF COMMENCEMENT BAY NEARSHORE/TIDEFLATS OPERABLE UNITS 

SUPERFUND RESPONSE ACTIONS AT THE CB/NT SITE ARE CURRENTLY COORDINATED UNDER SIX SEPARATE OPERABLE UNITS. 
THE SIX OPERABLE UNITS CONSTITUTE A COMPREHENSIVE REMEDIAL RESPONSE TO ACTUAL OR THREATENED RELEASES OF 
HAZARDOUS SUBSTANCES THAT ARE ASSOCIATED WITH THE TACOMA TAR PITS, THE ASARCO TACOMA SMELTER, AND THE CB/NT 
MARINE ENVIRONMENT. THE SIX CB/NT OPERABLE UNITS ARE LISTED BELOW: 

• OPERABLE UNIT 01 - CB/NT SEDIMENTS 

• OPERABLE UNIT 02 - ASARCO TACOMA SMELTER 

• OPERABLE UNIT 03 - TACOMA TAR PITS 

• OPERABLE UNIT 04 - ASARCO OFF-PROPERTY 

• OPERABLE UNIT 05 - CB/NT SOURCES 

• OPERABLE UNIT 06 - ASARCO SEDIMENTS. 

THE CB/NT OPERABLE UNITS HAVE BEEN DESIGNATED BY EPA OVER THE COURSE OF SEVERAL YEARS IN RESPONSE TO CHANGING 
PROJECT NEEDS AS THE AGENCIES DEVELOP A BETTER UNDERSTANDING OF THE OVERALL CB/NT SITE. THE NUMBERING 
SEQUENCE USED TO IDENTIFY EACH OPERABLE UNIT IS SIMPLY CHRONOLOGICAL. FOR EXAMPLE, OPERABLE UNIT 06 WAS 
ESTABLISHED MOST RECENTLY. THE ROLE OF THE CB/NT OPERABLE UNITS WITHIN THE OVERALL SITE STRATEGY HAS BEEN 
REDEFINED AND ADJUSTED BY EPA MANAGEMENT DURING THE PUBLIC COMMENT PERIOD FOR THE CB/NT FEASIBILITY STUDY, AS 
DESCRIBED BELOW. FOR EACH OPERABLE UNIT EITHER EPA OR ECOLOGY IS DESCRIBED AS THE LEAD OVERSIGHT AGENCY. IN 
EACH CASE, WHEN ONE AGENCY IS THE LEAD AGENCY, THE OTHER ACTS AS A SUPPORTING AGENCY. 

5.1.1 OPERABLE UNIT 01 - COMMENCEMENT BAY NEARSHORE/TIDEFLATS SEDIMENTS 

UNTIL RECENTLY OPERABLE UNIT 01 WAS DESCRIBED AS CB/NT AREAWIDE, WHICH REFERRED TO THE ENTIRE SITE, EXCLUSIVE 
OF THE TACOMA TAR PITS AND ASARCO-RELATED UPLAND PROJECTS. OPERABLE UNIT 01 INCLUDED RESPONSE ACTIONS 
DESIGNED TO COMBINE BOTH SOURCE CONTROL AND SEDIMENT REMEDIATION TO ADDRESS PROBLEMS RELATED TO CONTAMINATED 
MARINE SEDIMENTS THROUGHOUT THE SITE. THUS THE CB/NT REMEDIAL INVESTIGATION/FEASIBILITY STUDY, FOR WHICH 
ECOLOGY HAD THE LEAD MANAGEMENT RESPONSIBILITY, CHARACTERIZED AND EVALUATED SOURCES AS WELL AS SEDIMENT 
PROBLEMS WITHIN THE SITE. IN MARCH 1988, EPA AND ECOLOGY DEVELOPED A MANAGEMENT STRATEGY DESIGNED TO TAKE 



MAXIMUM ADVANTAGE OF AGENCY RESOURCES DURING CONTINUED RESPONSE ACTIONS AT THE SITE. THAT STRATEGY 
IDENTIFIED ECOLOGY AS THE LEAD AGENCY FOR CONTINUED SOURCE CONTROL EFFORTS AND EPA AS THE LEAD AGENCY FOR 
SUBSEQUENT SEDIMENT REMEDIATION. AS A RESULT, OPERABLE UNIT 01 WAS REDEFINED TO INCLUDE RESPONSE ACTIONS 
RELATED TO SEDIMENT REMEDIATION, AND OPERABLE UNIT 05 WAS CREATED TO ADDRESS SOURCE CONTROL ACTIVITIES. 

THIS RECORD OF DECISION CONFIRMS THE CB/NT SITE BOUNDARIES DESCRIBED IN THE CB/NT FEASIBILITY STUDY AND 
SERVES AS THE BLUEPRINT FOR FURTHER RESPONSE ACTIONS WITHIN THE SITE. AS STATED IN THE CB/NT REMEDIAL 
INVESTIGATION/FEASIBILITY STUDY, SEDIMENT CONTAMINATION PROBLEMS IN LOW PRIORITY AREAS OF THE SITE DO NOT 
APPEAR TO WARRANT FURTHER ACTION UNDER THE FEDERAL SUPERFUND PROGRAM. THEREFORE, WHILE THE CB/NT SITE 
BOUNDARIES REMAIN UNCHANGED, CONTINUED RESPONSE ACTIONS GOVERNED BY THIS RECORD OF DECISION ARE LIMITED TO 
SOURCE CONTROL AND SEDIMENT REMEDIATION WITHIN THE PRIORITY AREAS DEFINED IN THE CB/NT FEASIBILITY STUDY. 

RESPONSE ACTIONS GOVERNED BY THIS RECORD OF DECISION ARE FURTHER LIMITED TO EIGHT OF THE NINE CB/NT PROBLEM 
AREAS THAT WERE DEFINED IN THE REMEDIAL INVESTIGATION/FEASIBILITY STUDY. AS DESCRIBED BELOW UNDER OPERABLE 
UNIT 06, A FINAL DECISION REGARDING THE RUSTON-PT. DEFIANCE SHORELINE PROBLEM AREA IS DEFERRED ENTIRELY TO 
THE SUBSEQUENT ASARCO SEDIMENTS (OPERABLE UNIT 06) RECORD OF DECISION. 

OVERSIGHT MANAGEMENT OF OPERABLE UNITS 01 AND 05 WILL BE COORDINATED BY EPA, ECOLOGY AND THE PUYALLUP TRIBE. 
REMEDIAL DESIGN AND REMEDIAL ACTION TASKS WILL BE TRACKED SEPARATELY FOR SOURCE CONTROL AND SEDIMENT 
REMEDIATION IN EACH OF THE EIGHT CB/NT PROBLEM AREAS ADDRESSED IN THIS RECORD OF DECISION. THE MANAGEMENT 
STRATEGY FOR THE SITE IDENTIFIES ECOLOGY AS THE LEAD AGENCY FOR SOURCE CONTROL, EPA AS THE LEAD AGENCY FOR 
SEDIMENT REMEDIATION, AND THE PUYALLUP TRIBE AS A SUPPORTING AGENCY FOR CONTINUING RESPONSE ACTIONS WITH A 
PARTICULAR FOCUS ON NATURAL RESOURCE ISSUES. COOPERATIVE AGREEMENTS DEFINING THESE RELATIONSHIPS WERE 
REACHED BETWEEN EPA AND THE PUYALLUP TRIBE ON APRIL 29, 1989 AND BETWEEN EPA AND ECOLOGY ON JUNE 30, 1989. 
THESE THREE AGENCIES WILL SHARE RESPONSIBILITY FOR COORDINATION WITH OTHER ONGOING AND RELATED PROGRAMS, AS 
DESCRIBED IN SECTION 3.4, ENFORCEMENT COORDINATION. 

5.1.2 OPERABLE UNIT 02 - ASARCO TACOMA SMELTER 

ARSENIC AND OTHER HAZARDOUS SUBSTANCES CONTAMINATE THE ASARCO TACOMA SMELTER SITE, PRIVATE AND PUBLIC 
PROPERTIES IN THE SURROUNDING COMMUNITY, AND THE ADJACENT SHORELINE. STACK EMISSIONS, SLAG, AND FUGITIVE 
DUST FROM THE ASARCO FACILITY ARE THE CONFIRMED SOURCES OF CONTAMINANTS. THE SMELTER OPERATED FOR ALMOST 100 
YEARS BEFORE CLOSING IN 1985 FOR ECONOMIC REASONS. ASARCO, INC., THE CURRENT OWNER AND FORMER OPERATOR OF 
THE SMELTER, HAS AGREED TO THE TERMS OF AN EPA ADMINISTRATIVE CONSENT ORDER (SEPTEMBER 1986) TO CONDUCT A 
REMEDIAL INVESTIGATION/FEASIBILITY STUDY FOR THE FACILITY. 

THE REMEDIAL INVESTIGATION FOR THE ASARCO FACILITY WAS COMPLETED IN JULY 1989, AND THE PUBLIC REVIEW DRAFT OF 
THE FEASIBILITY STUDY IS TO BE COMPLETED IN OCTOBER 1989. BOTH REPORTS INCLUDE SIGNIFICANT NEW INFORMATION 
REGARDING MARINE SEDIMENT PROBLEMS NEAR THE ASARCO FACILITY. A RECORD OF DECISION FOR OPERABLE UNIT 02, 
INCLUDING PLANS FOR CLEANUP AND STABILIZATION OF THE SITE, IS EXPECTED TO BE COMPLETED THIS YEAR. EPA IS THE 
LEAD OVERSIGHT AGENCY FOR THE ASARCO FACILITY. 

5.1.3 OPERABLE UNIT 03 - TACOMA TAR PITS 

THE TACOMA TAR PITS, AN HISTORICAL COAL GASIFICATION SITE LOCATED NEAR THE MOUTH OF THE PUYALLUP RIVER, WAS 
OPERATIONAL FROM THE 1920S THROUGH 1956. THE SITE IS CURRENTLY USED AS A SCRAP METAL YARD. CONTAMINANTS 
INCLUDING TAR WASTES (PAHS), PCBS, AND HEAVY METALS HAVE BEEN FOUND IN SITE SOILS, SURFACE WATER, AND 
GROUNDWATER. A RECORD OF DECISION FOR THE SITE, COMPLETED IN DECEMBER 1987, CALLED FOR A COMBINATION OF 
EXCAVATION AND TREATMENT OF THE MOST HIGHLY CONTAMINATED SOILS, CAPPING OF THE REMAINING AREAS OF THE SITE 
AND CONTINUED MONITORING OF GROUNDWATER NEAR THE SITE. THE SITE IS NOW IN THE REMEDIAL DESIGN PHASE WITH 
REMEDIAL ACTION EXPECTED TO BEGIN IN 1991. EPA IS THE LEAD OVERSIGHT AGENCY FOR THE TACOMA TAR PITS. 

5.1.4 OPERABLE UNIT 04 - ASARCO OFF-PROPERTY 

FEDERAL, STATE, AND LOCAL ENVIRONMENTAL AND PUBLIC HEALTH AGENCIES HAVE CONDUCTED EXTENSIVE STUDIES TO 
DETERMINE THE RISKS ASSOCIATED WITH ARSENIC EXPOSURE IN AREAS SURROUNDING THE ASARCO TACOMA SMELTER. AN 
EXPOSURE PATHWAYS STUDY IDENTIFIED YOUNG CHILDREN AS THE POPULATION MOST AT RISK AND CONTAMINATED SOILS AS 
THE MEDIUM OF HIGHEST CONCERN. IN MARCH 1989, ASARCO AGREED TO AN EPA CONSENT ORDER REQUIRING THE COMPANY TO 
PERFORM AN EXPEDITED RESPONSE ACTION AT 11 PUBLICLY ACCESSIBLE OFF-PROPERTY AREAS. THE EXPEDITED RESPONSE 
ACTION WILL PROVIDE CLEANUP AND CAPPING OF THE AREAS AND WILL BE FOLLOWED BY A MORE COMPREHENSIVE REMEDIAL 
INVESTIGATION/FEASIBILITY STUDY OF OFF-PROPERTY PROBLEMS IN THE SURROUNDING AREA. EPA HAS THE LEAD OVERSIGHT 
ROLE FOR THE ASARCO OFF-PROPERTY RESPONSE ACTIONS. 

5.1.5 OPERABLE UNIT 05 - COMMENCEMENT BAY NEARSHORE/TIDEFLATS SOURCES 

THE IDENTIFICATION AND CONTROL OF SOURCES OF CONTAMINATION IN THE MARINE ENVIRONMENT AT THE CB/NT SITE IS 
RECOGNIZED AS THE MOST CHALLENGING AND CRITICAL COMPONENT OF THE OVERALL RESPONSE STRATEGY. ECOLOGY'S 



COMMENCEMENT BAY UBAT HAS BEEN ESTABLISHED IN DIRECT RESPONSE TO THIS CHALLENGE. ALTHOUGH THE ACTION TEAM 
OPERATES WITHIN A JURISDICTIONAL AREA THAT EXCEEDS THE CB/NT SITE BOUNDARIES, ITS ENFORCEMENT ACTIVITIES HAVE 
FOCUSED ON MAJOR SOURCES WITHIN CB/NT PRIORITY PROBLEM AREAS SINCE PUBLICATION OF THE CB/NT REMEDIAL 
INVESTIGATION IN AUGUST 1985. THE ACTION TEAM'S ROLE IN THE CB/NT SUPERFUND PROJECT IS CLEARLY DEFINED IN 
THE COOPERATIVE AGREEMENT FOR SOURCE CONTROL AWARDED TO ECOLOGY BY EPA ON JUNE 30, 1989. THAT ROLE IS 
SPECIFICALLY LIMITED TO ACTIVITIES THAT POSE AN ACTUAL OR POTENTIAL THREAT TO MARINE SEDIMENTS IN THE EIGHT 
PROBLEM AREAS GOVERNED BY THIS RECORD OF DECISION. ECOLOGY IS THE LEAD OVERSIGHT AGENCY FOR OPERABLE UNIT 05 
(SOURCES). 

5.1.6 OPERABLE UNIT 06 - ASARCO SEDIMENTS 

THE RUSTON-PT. DEFIANCE SHORELINE PROBLEM AREA DESCRIBED IN THE FEASIBILITY STUDY HAS BEEN DESIGNATED 
OPERABLE UNIT 06. THIS CHANGE REFLECTS NEW INFORMATION RECEIVED DURING THE PUBLIC COMMENT PERIOD. AT THAT 
TIME, THE AGENCIES RECEIVED AS PUBLIC COMMENT A REMEDIAL INVESTIGATION FOR THE ASARCO TACOMA SMELTER AND 
OFF-SHORE SEDIMENTS. THIS REPORT INCLUDED DETAILED NEW INFORMATION ABOUT CHARACTERISTICS, AREAL EXTENT, AND 
VOLUME OF CONTAMINATED SEDIMENTS ALONG THE RUSTON-PT. DEFIANCE SHORELINE. THE AGENCIES HAVE REVIEWED THIS 
INFORMATION AND BELIEVE THAT FURTHER DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES FOR THIS PROBLEM AREA IS 
NEEDED. THE NEW INFORMATION SUBMITTED DURING THE COMMENT PERIOD INDICATES THAT SEDIMENT TOXICITY PROBLEMS 
ASSOCIATED WITH COARSE-GRAINED SLAG PARTICLES IN THIS PROBLEM AREA MAY BE LESS SEVERE THAN PREDICTED IN THE 
CB/NT FEASIBILITY STUDY. THEREFORE, SIGNIFICANT CHANGES REGARDING THE ESTIMATED VOLUME OF CONTAMINATED 
SEDIMENTS, THE PREFERRED SEDIMENT REMEDIAL ALTERNATIVE, AND THE COST OF THIS REMEDY CAN BE ANTICIPATED. 

THE PORTION OF THE CB/NT FEASIBILITY STUDY FOR THE RUSTON-PT. DEFIANCE SHORELINE PROBLEM AREA IS CURRENTLY 
BEING REVISED. ONCE THE AGENCIES HAVE RE-EVALUATED THE FEASIBLE REMEDIAL ALTERNATIVES FOR THIS PROBLEM AREA, 
EPA AND ECOLOGY WILL ISSUE A NEW PROPOSED PLAN FOR A 30-DAY PUBLIC COMMENT PERIOD. AFTER CONSIDERATION OF 
PUBLIC COMMENTS, THE AGENCIES WILL SELECT A REMEDY FOR THE OPERABLE UNIT AND ISSUE ANOTHER RECORD OF DECISION 
SPECIFIC TO THE CB/NT RUSTON-PT. DEFIANCE SHORELINE PROBLEM AREA. 

5.2 COORDINATION OF OPERABLE UNITS 05 (SOURCES) AND 01 (SEDIMENTS) 

OPERABLE UNIT 05 (SOURCE CONTROL) AND OPERABLE UNIT 01 (SEDIMENT REMEDIATION) ARE ADDRESSED IN A SINGLE 
RECORD OF DECISION BECAUSE THESE TWO RESPONSE ACTIVITIES MUST BE CLOSELY COORDINATED TO ENSURE SUCCESSFUL 
IMPLEMENTATION OF THE OVERALL SITE REMEDY. SEDIMENT REMEDIAL ACTION CANNOT PROCEED UNTIL MAJOR SOURCES OF 
CONTAMINATION HAVE BEEN CONTROLLED, BECAUSE ONGOING SOURCES COULD RECONTAMINATE CLEAN SEDIMENTS EXPOSED BY 
DREDGING OR LAID DOWN AS CAPPING MATERIAL. COMPREHENSIVE SOURCE CONTROL AS DEFINED BY THIS RECORD OF 
DECISION IS ESSENTIAL TO ENSURE THAT THE OVERALL REMEDIATION IS PERMANENT. CONSEQUENTLY, SOURCE 
IDENTIFICATION AND CONTROL PROGRAMS ARE ONGOING AND WILL CONTINUE BEYOND THE COMPLETION OF REMEDIAL ACTIONS. 

#SC 
6. SITE CHARACTERISTICS 

HAZARDOUS SUBSTANCES AND WASTE MATERIALS HAVE BEEN RELEASED INTO THE COMMENCEMENT BAY ENVIRONMENT SINCE THE 
BEGINNING OF INDUSTRIAL ACTIVITY IN THE AREA. AS A RESULT OF VARIOUS USES AND RELEASES OF WASTE MATERIALS, 
THE CHEMICAL QUALITY OF THE WATERS AND SEDIMENTS IN MANY AREAS OF COMMENCEMENT BAY HAS BEEN ALTERED. 
CONTAMINANTS FOUND IN THE AREA INCLUDE ARSENIC, LEAD, ZINC, CADMIUM, COPPER, MERCURY, AND VARIOUS ORGANIC 
COMPOUNDS SUCH AS PCBS AND PAHS. 

CONTAMINANTS IN THE CB/NT AREA ORIGINATE FROM BOTH POINT AND NONPOINT SOURCES. INDUSTRIAL SURVEYS CONDUCTED 
BY THE TPCHD AND THE PORT OF TACOMA INDICATE THAT THERE ARE MORE THAN 281 ACTIVE INDUSTRIAL FACILITIES IN THE 
CB/NT AREA. APPROXIMATELY 34 OF THESE ARE NPDES-PERMITTED DISCHARGERS, INCLUDING TWO SEWAGE TREATMENT 
PLANTS. NONPOINT SOURCES INCLUDE TWO CREEKS; THE PUYALLUP RIVER; NUMEROUS STORM DRAINS, SEEPS, AND OPEN 
CHANNELS; GROUNDWATER SEEPAGE; ATMOSPHERIC DEPOSITION; AND SPILLS. THE TPCHD HAS IDENTIFIED APPROXIMATELY 
480 POINT AND NONPOINT SOURCES THAT EMPTY INTO THE CB/NT AREA (ROGERS ET AL. 1983). THE NETWORK OF CHANNELS, 
STREAMS, AND PIPELINES DISCHARGING TO THE CB/NT SITE IS ILLUSTRATED IN FIGURE 3. 

THE PRIMARY OBJECTIVE OF THE REMEDIAL INVESTIGATION WAS TO DEFINE THE NATURE AND EXTENT OF SEDIMENT 
CONTAMINATION. THAT INVESTIGATION INVOLVED THE COMPILATION AND EVALUATION OF EXISTING DATA AND AN EXTENSIVE 
FIELD SAMPLING EFFORT TO COLLECT ADDITIONAL DATA. THE CB/NT DATABASE DEVELOPED DURING THE REMEDIAL 
INVESTIGATION CONSISTED OF 23 DATA FILES, EACH STORING A DIFFERENT KIND OF DATA. DATA OF DIFFERENT KINDS 
WERE LINKED TOGETHER BY COMMON IDENTIFIERS (E.G., SURVEY, STATION, DRAINAGE). AT THE CONCLUSION OF THE 
REMEDIAL INVESTIGATION, THE DATABASE CONTAINED OVER 25,000 RECORDS, EACH CONSISTING OF 15-150 SEPARATE 
VARIABLES. THERE WERE DESCRIPTIONS OF OVER 50 SURVEYS, 500 SAMPLING STATIONS, AND 2,000 SAMPLES OF WATER, 
SOLIDS, AND BIOTA. OVER 400 COMPONENTS OF THE COMMENCEMENT BAY DRAINAGE SYSTEM HAD BEEN IDENTIFIED. 
INCLUDED WERE DATA ON SEDIMENT AND WATER COLUMN CHEMISTRY, BIOASSAYS, BENTHIC INVERTEBRATES, FISH PATHOLOGY, 
AND BIOACCUMULATION. ALL DATA WERE SUBJECTED TO RIGOROUS QUALITY ASSURANCE PROCEDURES BEFORE ENTERING THE 
DATABASE. THE DISTRIBUTION OF SEDIMENT CONTAMINANTS IS DESCRIBED IN DETAIL IN THE REMEDIAL INVESTIGATION 



6.1  

REPORT (TETRA TECH 1985). 

THERE IS CONSIDERABLE VARIATION IN THE TYPES AND CONCENTRATIONS OF CHEMICAL CONTAMINANTS IN CB/NT SEDIMENTS. 
INVESTIGATIONS OF THE NEARSHORE WATERS OF COMMENCEMENT BAY HAVE DEMONSTRATED THE EXISTENCE OF SEDIMENT 
CONTAMINATION BY TOXIC POLLUTANTS, ACCUMULATION OF SOME OF THESE SUBSTANCES BY BIOTA, AND POSSIBLE 
POLLUTION-ASSOCIATED ABNORMALITIES IN INDIGENOUS BIOTA (CRECELIUS ET AL. 1975; RILEY ET AL. 1980, 1981; 
MALINS ET AL. 1980, 1982; GAHLER ET AL. 1982; TETRA TECH 1985, 1988B; PARAMETRIX 1987). THE HIGHEST 
CONCENTRATIONS OF CERTAIN METALS (I.E., ARSENIC, COPPER, LEAD, AND MERCURY) HAVE BEEN FOUND IN SEDIMENTS IN 
THE WATERWAYS, ALONG THE SOUTHWEST SHORE, AND NEAR THE ASARCO SMELTER. SEDIMENT CONTAMINATION BY PERSISTENT 
ORGANIC COMPOUNDS (E.G., PCBS) WAS DETECTED IN THE HEAVILY INDUSTRIALIZED WATERWAYS (E.G., HYLEBOS WATERWAY) 
AND ALONG THE RUSTON-PT. DEFIANCE SHORELINE. 

DURING THE CB/NT REMEDIAL INVESTIGATION, FOUR INORGANIC AND SIX ORGANIC CONTAMINANTS WERE DETECTED AT 
CONCENTRATIONS 1,000 TIMES AS GREAT AS REFERENCE CONDITIONS (I.E., CONDITIONS IN SEDIMENTS FROM 
NONINDUSTRIALIZED AREAS OF PUGET SOUND). THOSE CONCENTRATIONS WERE DETECTED IN SAMPLES FROM STATIONS LOCATED 
OFF THE RUSTON-PT. DEFIANCE SHORELINE, HYLEBOS WATERWAY, AND ST. PAUL WATERWAY. TWENTY-EIGHT CHEMICALS OR 
CHEMICAL GROUPS HAD CONCENTRATIONS 100-1,000 TIMES AS GREAT AS REFERENCE CONDITIONS. CONTAMINANTS OF CONCERN 
INCLUDE METALS (E.G., ARSENIC, LEAD, MERCURY, ZINC), PCBS, AND PAHS. 

SEDIMENTS IN MANY PARTS OF THE CB/NT AREA CONTAIN CONCENTRATIONS OF ONE OR MORE TOXIC CONTAMINANTS THAT 
EXCEED LEVELS COMMONLY FOUND IN PUGET SOUND REFERENCE AREAS. DURING THE REMEDIAL INVESTIGATION, A MULTISTEP 
DECISION-MAKING PROCESS WAS USED TO 1) DEFINE PROBLEM SEDIMENTS AND IDENTIFY AREAS CONTAINING PROBLEM 
SEDIMENTS, 2) IDENTIFY PROBLEM CHEMICALS, AND 3) IDENTIFY PROBLEM AREAS FOR REMEDIAL ACTION EVALUATION. THIS 
PROCESS RESULTED IN THE IDENTIFICATION OF 11 HIGH PRIORITY PROBLEM AREAS, WHICH WERE SUBSEQUENTLY 
CONSOLIDATED INTO 9 AREAS (SEE FIGURE 1). THE RUSTON-PT. DEFIANCE SHORELINE HAS BEEN RECENTLY ESTABLISHED AS 
OPERABLE UNIT 06 (ASARCO SEDIMENTS) REDUCING THE NUMBER OF PROBLEM AREAS ADDRESSED IN THIS RECORD OF DECISION 
TO EIGHT. 

IN THE FOLLOWING SECTION, THE CHARACTERISTICS OF SEDIMENTS AND SOURCES IN EACH OF THESE PROBLEM AREAS ARE 
DESCRIBED. FIGURES PRESENT THE ESTIMATED EXTENT OF CONTAMINATION FOR EACH PROBLEM AREA. AS INDICATED IN THE 
FIGURES, THE DEPTH OF CONTAMINATION VARIES. FOR THE PURPOSES OF VOLUME CALCULATIONS, AVERAGE DEPTHS RANGING 
FROM 0.5 TO 2.5 YARDS HAVE BEEN UTILIZED. SOURCE CONTROL ACTIVITIES ARE PLANNED, UNDERWAY, OR COMPLETED FOR 
MANY OF THE SOURCES IN THESE PROBLEM AREAS. DETAILS OF THE STATUS OF THESE ACTIVITIES ARE PRESENTED IN 
APPENDIX C AND THE INTEGRATED ACTION PLAN (PTI 1988). 

HEAD OF HYLEBOS WATERWAY 

CONTAMINATION IN SEDIMENTS AT THE HEAD OF HYLEBOS WATERWAY IS ATTRIBUTED TO A BROAD RANGE OF SOURCES 
INCLUDING CHEMICAL FACTORIES, LOG SORTING YARDS, LANDFILLS IN THE HYLEBOS CREEK DRAINAGE BASIN, AND STORM 
DRAINS. 

SEDIMENT CHARACTERISTICS: THREE CHEMICALS WERE SELECTED AS INDICATORS OF THE MOST SEVERE SEDIMENT 
CONTAMINATION: ARSENIC, HPAHS, AND PCBS. APPROXIMATELY 381,000 SQUARE YARDS OF SEDIMENTS AT THE HEAD OF 
HYLEBOS WATERWAY EXHIBITED CHEMICAL CONCENTRATIONS THAT EXCEED CLEANUP OBJECTIVES. IMPLEMENTATION OF SOURCE 
CONTROL MEASURES WAS PREDICTED TO REDUCE THIS AREA TO APPROXIMATELY 217,000 SQUARE YARDS AFTER 10 YEARS 
(FIGURE 4). 

SOURCE CHARACTERISTICS: LOCATIONS OF EXISTING INDUSTRIES AND BUSINESSES IN THE VICINITY OF HYLEBOS WATERWAY 
ARE PRESENTED IN APPENDIX C. KAISER ALUMINUM AND CHEMICAL CORPORATION WAS IDENTIFIED AS THE MAJOR SOURCE OF 
HPAHS IN SEDIMENTS AT THE HEAD OF HYLEBOS WATERWAY (TETRA TECH 1985, 1988A). HPAHS WERE ASSOCIATED WITH THE 
HISTORICAL ONSITE DISPOSAL OF WET SCRUBBER SLUDGE WASTE GENERATED DURING AIR EMISSION CONTROLS. PENNWALT 
CORPORATION WAS IDENTIFIED AS A MAJOR SOURCE OF ARSENIC (ASSOCIATED WITH ARSENIC PESTICIDES), CHLORINATED 
HYDROCARBONS, AND LOW MOLECULAR WEIGHT POLYCYCLIC AROMATIC HYDROCARBONS (LPAHS) IN SEDIMENTS AT THE HEAD OF 
HYLEBOS WATERWAY (TETRA TECH 1985, 1988A). GROUNDWATER SEEPS AND THE MAIN OUTFALL ARE THE MAJOR POINTS OF 
ARSENIC RELEASE FROM THE FACILITY. LOADING CALCULATIONS INDICATE THAT GROUNDWATER SEEPS AND THE MAIN OUTFALL 
ARE THE MAJOR SOURCES OF CHLORINATED HYDROCARBONS. GENERAL METALS OF TACOMA, INC. WAS IDENTIFIED AS A 
POTENTIAL SOURCE OF PCBS IN THE HEAD OF HYLEBOS WATERWAY. AN ONGOING SOURCE OF PCBS WAS NOT IDENTIFIED 
DURING THE CB/NT REMEDIAL INVESTIGATION (TETRA TECH 1985); HOWEVER, A SUBSEQUENT RECONNAISSANCE SURVEY FOUND 
HIGH LEVELS OF PCBS IN CATCH BASIN SEDIMENTS AT GENERAL METALS (STINSON ET AL. 1987). 

VARIOUS SOURCES HAVE BEEN ASSOCIATED WITH METAL CONTAMINATION. LOG SORTING YARDS THAT HAVE BEEN IDENTIFIED 
AS SOURCES OF ARSENIC, COPPER, LEAD, AND ZINC IN THE HEAD OF HYLEBOS WATERWAY (TETRA TECH 1985, 1988A) 
INCLUDE THE 3009 TAYLOR WAY LOG SORTING YARD, CASCADE TIMBER YARD #2, WASSER WINTERS LOG SORTING YARD, AND 
LOUISIANA-PACIFIC LOG SORTING YARD. ASARCO SMELTER SLAG USED AS BALLAST FOR MANY OF THE LOG SORTING YARDS IS 
THE ORIGINAL SOURCE OF THE METALS. SURFACE WATER RUNOFF HAS BEEN IDENTIFIED AS THE MECHANISM BY WHICH METALS 
WERE TRANSPORTED TO THE ADJACENT SEDIMENTS (NORTON AND JOHNSON 1985). 



B&L LANDFILL AND USG LANDFILL (FORMERLY US GYPSUM) WERE ASSOCIATED WITH ARSENIC, COPPER, AND LEAD IN 
SEDIMENTS AT THE HEAD OF HYLEBOS WATERWAY. LEACHATE AND RUNOFF FROM THE SITES TRANSPORT METALS TO HYLEBOS 
CREEK, WHICH DISCHARGES TO THE HEAD OF HYLEBOS WATERWAY. THE FILL AT B&L LANDFILL CONSISTS PRIMARILY OF SOIL 
AND WOOD WASTE SCRAPED FROM THE LOG SORTING YARDS. ASARCO SMELTER SLAG, WHICH WAS USED AS BALLAST AT THE LOG 
SORTING YARDS, IS PROBABLY THE ORIGINAL SOURCE OF THE METALS. ARSENIC FROM USG LANDFILL WAS ATTRIBUTED TO THE 
DISPOSAL OF BAGHOUSE DUST. TACOMA BOATBUILDING COMPANY MAY BE ASSOCIATED WITH PROBLEM METALS IN SEDIMENTS AT 
THE HEAD OF HYLEBOS WATERWAY. METALS FROM THE SITE PROBABLY ORIGINATED FROM SANDBLASTING AND PAINTING. 

SEVERAL STORM DRAINS MAY DISCHARGE CONTAMINANTS TO THE HEAD OF HYLEBOS WATERWAY. THE MOST IMPORTANT OF THESE 
ARE EAST CHANNEL, MORNINGSIDE, AND KAISER DITCHES. IN GENERAL, PROBLEM CHEMICALS ASSOCIATED WITH THESE 
DRAINS ARE POORLY CHARACTERIZED, AND THE RELATIONSHIPS AMONG ACTIVITIES IN THE BASIN AND PROBLEM CHEMICALS 
OBSERVED IN THE SEDIMENTS NEAR THE POINTS OF DISCHARGE ARE NOT WELL UNDERSTOOD. 

6.2 MOUTH OF HYLEBOS WATERWAY 

SEDIMENT CHARACTERISTICS: PCBS AND HEXACHLOROBENZENE WERE SELECTED AS CHEMICAL INDICATORS AT THE MOUTH OF 
HYLEBOS WATERWAY. APPROXIMATELY 393,000 SQUARE YARDS OF SEDIMENTS EXHIBITED CHEMICAL CONCENTRATIONS THAT 
EXCEED CLEANUP OBJECTIVES IN THIS PROBLEM AREA. IMPLEMENTATION OF SOURCE CONTROL MEASURES IS PREDICTED TO 
REDUCE THIS AREA TO LESS THAN 115,000 SQUARE YARDS AFTER 10 YEARS (FIGURE 5). 

SOURCE CHARACTERISTICS: OCCIDENTAL CHEMICAL CORPORATION IS THE MAJOR SOURCE ASSOCIATED WITH CHLORINATED 
ORGANIC COMPOUNDS, THE MAJOR CLASS OF PROBLEM CHEMICALS FOUND IN SEDIMENTS AT THE MOUTH OF HYLEBOS WATERWAY. 
THE LOCATIONS OF EXISTING INDUSTRIES AND BUSINESS ARE PROVIDED IN APPENDIX C. GROUNDWATER SEEPS AND THE MAIN 
PLANT OUTFALL TRANSPORT CHLORINATED ORGANIC COMPOUNDS TO THE ADJACENT SEDIMENTS. LOADING CALCULATIONS 
INDICATE THAT GROUNDWATER SEEPS ARE THE MOST IMPORTANT SOURCES (TETRA TECH 1985). CHLORINATED ORGANIC 
COMPOUNDS IN GROUNDWATER ARE ATTRIBUTED TO THE HISTORICAL DISPOSAL OF WASTES FROM SOLVENT PRODUCTION IN 
UNLINED LAGOONS ON THE SITE (TETRA TECH 1985, 1988A). CHLORINATED ORGANIC COMPOUNDS IN THE MAIN OUTFALL ARE 
ASSOCIATED WITH EFFLUENT FROM THE CHLORINE STRIPPER. THE MAIN OUTFALL IS CLASSIFIED AS A MAJOR INDUSTRIAL 
DISCHARGE UNDER THE NPDES PROGRAM. 

6.3 SITCUM WATERWAY 

SEDIMENT CHARACTERISTICS: COPPER AND ARSENIC WERE SELECTED AS CHEMICAL INDICATORS OF THE MOST SEVERE 
ENVIRONMENTAL CONTAMINATION ASSOCIATED WITH BIOLOGICAL EFFECTS. APPROXIMATELY 167,000 SQUARE YARDS OF 
SEDIMENTS IN THIS PROBLEM AREA EXHIBITED CHEMICAL CONCENTRATIONS EXCEEDING CLEANUP OBJECTIVES. IMPLEMENTATION 
OF SOURCE CONTROL MEASURES IS PREDICTED TO REDUCE THIS AREA TO LESS THAN 66,000 SQUARE YARDS AFTER 10 YEARS 
(FIGURE 6). 

SOURCE CHARACTERISTICS: CONTAMINATION IN THE SEDIMENTS OF SITCUM WATERWAY IS ATTRIBUTED TO ORE LOADING 
FACILITIES AND STORM DRAINS. THE LOCATIONS OF EXISTING INDUSTRIES, BUSINESSES, AND DISCHARGES ARE PROVIDED 
IN APPENDIX C. THE PORT OF TACOMA TERMINAL 7 ORE LOADING FACILITY (WHICH INCLUDES STORM DRAINS SI-168 AND 
SI-169) IS ASSOCIATED PARTICULARLY WITH METAL CONTAMINATION IN THE SEDIMENTS OF SITCUM WATERWAY. ORE SPILLED 
DURING UNLOADING AND TRANSFER OPERATIONS AND RUNOFF FROM THE SITE ARE THE SOURCES OF THE METALS. SPILLED ORE 
IS NO LONGER WASHED INTO THE WATERWAY BUT INSTEAD IS COLLECTED IN A SWEEPER TRUCK AND SOLD TO SMELTERS. 

NUMEROUS STORM DRAINS DISCHARGE TO SITCUM WATERWAY. STORM DRAIN SI-172, THE LARGEST (SERVING APPROXIMATELY 
170 ACRES), HAS BEEN IDENTIFIED AS THE SOURCE OF MOST OF THE METALS CONTRIBUTED BY STORM DRAINS (TETRA TECH 
1985). STORM DRAIN SI-172 IS ONE OF FIVE MAJOR STORM DRAINS DISCHARGING TO COMMENCEMENT BAY WATERWAYS THAT 
IS INCLUDED IN THE POLLUTION CONTROL EFFORT UNDERWAY BY THE CITY OF TACOMA UNDER A MEMORANDUM OF AGREEMENT 
BETWEEN THE CITY, TPCHD, AND ECOLOGY. OTHER STORM DRAINS POTENTIALLY DISCHARGE CONTAMINANTS TO SITCUM 
WATERWAY VIA RUNOFF. THE MOST IMPORTANT OF THESE IS STORM DRAIN SI-176, WHICH MAY CONTRIBUTE REMAINING WASTE 
MATERIAL FROM THE MILWAUKEE RAILROAD YARD LOCATED IN ITS DRAINAGE BASIN. IN GENERAL, PROBLEM CHEMICALS 
ASSOCIATED WITH THESE DRAINS ARE POORLY CHARACTERIZED, AND THE RELATIONSHIPS BETWEEN ACTIVITIES IN THE BASIN 
AND PROBLEM CHEMICALS OBSERVED IN THE SEDIMENTS IN SITCUM WATERWAY ARE NOT WELL UNDERSTOOD. 

6.4 ST. PAUL WATERWAY 

SEDIMENT CHARACTERISTICS: PROBLEM CHEMICALS IN ST. PAUL WATERWAY WERE MAINLY ORGANIC CHEMICALS. 
4-METHYLPHENOL WAS SELECTED AS AN INDICATOR CHEMICAL. APPROXIMATELY 118,000 SQUARE YARDS OF SEDIMENTS 
EXHIBITED LEVELS OF 4-METHYLPHENOL THAT EXCEEDED CLEANUP OBJECTIVES. CONTAMINATED SEDIMENTS WERE CAPPED IN 
PLACE IN 1988. HABITAT RESTORATION IN THE INTERTIDAL ZONE WAS CONDUCTED DURING CAPPING OPERATIONS. 

SOURCE CHARACTERISTICS: HISTORICAL DISCHARGES FROM WHAT IS NOW KNOWN AS THE SIMPSON TACOMA KRAFT PULP MILL 
WAS THE MAJOR SOURCE OF PROBLEM CHEMICALS FOUND IN THE SEDIMENTS OF ST. PAUL WATERWAY. THE LOCATIONS OF 
EXISTING BUSINESSES, INDUSTRIES, AND DISCHARGES ARE PRESENTED IN APPENDIX C. THE PRIMARY HISTORICAL SOURCE 
OF CONTAMINATION FROM THE SITE APPEARS TO HAVE BEEN EFFLUENT FROM THE WASTEWATER TREATMENT SYSTEM. EXTENSIVE 



REMEDIAL ACTION HAS OCCURRED AT THE SIMPSON FACILITY. IN-PLANT PROCESS MODIFICATIONS THAT IMPROVED EFFLUENT 
QUALITY AND RELOCATION OF THE SECONDARY TREATMENT OUTFALL WERE COMPLETED IN SEPTEMBER 1988. RELOCATION OF 
THE OUTFALL AND CONSEQUENT INCREASE IN THE DILUTION RATIO ARE PREDICTED BY SIMPSON TO VIRTUALLY ELIMINATE 
SEDIMENT ACCUMULATION OF ANY PROBLEM CHEMICALS THAT HAVE NOT BEEN REMOVED FROM THE EFFLUENT STREAM BY 
IN-PLANT PROCESS MODIFICATIONS. MONITORING RESULTS WILL BE USED TO VERIFY THIS PREDICTION. 

6.5 MIDDLE WATERWAY 

SEDIMENT CHARACTERISTICS: MERCURY AND COPPER WERE SELECTED AS CHEMICAL INDICATORS OF THE MOST SEVERE SEDIMENT 
CONTAMINATION. APPROXIMATELY 126,000 SQUARE YARDS OF SEDIMENTS IN THIS PROBLEM AREA EXHIBITED CHEMICAL 
CONCENTRATIONS EXCEEDING CLEANUP OBJECTIVES. IMPLEMENTATION OF SOURCE CONTROL MEASURES IS PREDICTED TO 
REDUCE THIS AREA TO LESS THAN 114,000 SQUARE YARDS AFTER 10 YEARS (FIGURE 7). 

SOURCE CHARACTERISTICS: CONTAMINATION IN THE SEDIMENTS OF MIDDLE WATERWAY IS ATTRIBUTED TO MARITIME 
INDUSTRIES AND STORM DRAINS. THE LOCATIONS OF EXISTING INDUSTRIES, BUSINESSES, AND DISCHARGES ARE PRESENTED 
IN APPENDIX C. LAND USE IN THE DRAINAGE BASIN IS ENTIRELY COMMERCIAL AND INDUSTRIAL. MARINE INDUSTRIES 
NORTHWEST AND COOKS MARINE SPECIALTIES ARE THE TWO SHIPYARDS ASSOCIATED WITH PROBLEM METALS IN SEDIMENTS IN 
MIDDLE WATERWAY (TETRA TECH 1985, 1988A). METALS FROM THESE SITES ARE PROBABLY DERIVED FROM SANDBLASTING AND 
PAINTING. BOTH SITES ARE LOCATED ON PROPERTY PREVIOUSLY OCCUPIED BY FOSS LAUNCH AND TUG AND BY PETERSON 
BOAT, WHERE SIMILAR ACTIVITIES WERE CONDUCTED DATING BACK TO THE 1900S. THE LARGEST OF THE STORM DRAINS 
DISCHARGING TO MIDDLE WATERWAY IS STORM DRAIN MD-200, WHICH DRAINS AN AREA OF APPROXIMATELY 80 ACRES AND 
DISCHARGES TO THE HEAD OF THE WATERWAY. STORM DRAIN MD-200 HAS BEEN IDENTIFIED AS A PROBABLE SOURCE OF 
PROBLEM ORGANIC CHEMICALS IN THE HEAD OF THE WATERWAY. SEVERAL OTHER STORM DRAINS DISCHARGE TO MIDDLE 
WATERWAY. IN GENERAL, PROBLEM CHEMICALS ASSOCIATED WITH THESE DRAINS ARE POORLY CHARACTERIZED, AND THE 
RELATIONSHIPS AMONG ACTIVITIES IN THE BASIN AND PROBLEM CHEMICALS OBSERVED IN THE SEDIMENTS IN MIDDLE 
WATERWAY ARE NOT WELL UNDERSTOOD. 

6.6 HEAD OF CITY WATERWAY 

SEDIMENT CHARACTERISTICS: HPAHS, CADMIUM, LEAD, AND MERCURY WERE SELECTED AS CHEMICAL INDICATORS OF THE MOST 
SEVERE ENVIRONMENTAL CONTAMINATION ASSOCIATED WITH BIOLOGICAL EFFECTS. APPROXIMATELY 230,000 SQUARE YARDS OF 
SEDIMENTS IN THIS PROBLEM AREA EXHIBITED CHEMICAL CONCENTRATIONS EXCEEDING CLEANUP OBJECTIVES. 
IMPLEMENTATION OF SOURCE CONTROL MEASURES WAS NOT PREDICTED TO EFFECT RAPID NATURAL RECOVERY (FIGURE 8). 

SOURCE CHARACTERISTICS: CONTAMINATION IN THE SEDIMENTS AT THE HEAD OF CITY WATERWAY IS ATTRIBUTED TO STORM 
DRAINS, MARITIME INDUSTRIES, AND ELECTROPLATING FACILITIES. THE LOCATIONS OF EXISTING INDUSTRIES AND 
BUSINESSES ARE PRESENTED IN APPENDIX C. AMERICAN PLATING WAS IDENTIFIED AS THE MOST LIKELY SOURCE OF NICKEL 
CONTAMINATION IN A SMALL AREA ALONG THE EAST SHORELINE OF CITY WATERWAY, BUT APPEARS TO BE A MINOR OR 
NEGLIGIBLE SOURCE OF OTHER METALS IN THE WATERWAY. ELECTROPLATING OPERATIONS WERE CONDUCTED AT THE SITE 
BETWEEN 1955 AND 1986. THE MAJOR MECHANISM TRANSPORTING ONSITE CONTAMINATION TO THE SEDIMENTS IS PROBABLY 
SURFACE WATER RUNOFF. MARTINAC SHIPBUILDING WAS ASSOCIATED WITH PROBLEM METALS (ESPECIALLY COPPER AND ZINC) 
IN SEDIMENTS AT THE HEAD OF CITY WATERWAY (TETRA TECH 1985, 1988A). MARTINAC, WHICH HAS OPERATED AT THE SITE 
SINCE 1924, IS INVOLVED PRIMARILY IN DESIGN AND CONSTRUCTION OF LARGE COMMERCIAL VESSELS, AND SOME SHIP 
REPAIR WORK IS ALSO CONDUCTED. METALS FROM THE SITE ARE DERIVED FROM SANDBLASTING AND PAINTING OPERATIONS. 
THE TACOMA SPUR HIGHWAY CONSTRUCTION SITE IS POTENTIALLY ASSOCIATED WITH AROMATIC HYDROCARBON CONTAMINATION 
(I.E., PAHS, BENZENE, TOLUENE) AT THE HEAD OF CITY WATERWAY. A PREVIOUS STUDY (HART CROWSER 1984) REPORTED 
EXTENSIVE GROUNDWATER CONTAMINATION AT THE SITE; HOWEVER, THE SOURCE OF THIS CONTAMINATION IS UNKNOWN. OTHER 
POTENTIAL SOURCES OF GROUNDWATER HYDROCARBON CONTAMINATION INCLUDE AN ABANDONED GASOLINE STATION AT PUYALLUP 
AND A STREETS, AN EQUIPMENT STORAGE YARD, A COAL AND WOOD-POWERED ELECTRICITY GENERATING PLANT, AND 
PETROLEUM PRODUCT AND STORAGE TANKS (TETRA TECH 1988A). 

GRADIENTS IN THE CONCENTRATION OF CONTAMINANTS IN THE SEDIMENTS AS WELL AS KNOWN HISTORICAL DISPOSAL 
PRACTICES INDICATE THAT THE NALLEY VALLEY AND SOUTH TACOMA STORM DRAINS ARE MAJOR HISTORICAL AND POSSIBLY 
ONGOING SOURCES OF ORGANIC MATTER AND METALS (E.G., LEAD) IN THE HEAD OF CITY WATERWAY. THE NALLEY VALLEY 
STORM DRAIN SERVES APPROXIMATELY 2,800 ACRES TO THE SOUTH AND EAST OF THE WATERWAY. COMMERCIAL AND 
INDUSTRIAL DEVELOPMENT IN THE BASIN IS CONCENTRATED AROUND THE INTERSTATE-5 AND SOUTH TACOMA WAY CORRIDORS. 
THE SOUTH TACOMA STORM DRAIN SERVES 2,200 ACRES DIRECTLY SOUTH OF THE HEAD OF THE WATERWAY. LAND USE IN THE 
BASIN IS PRIMARILY RESIDENTIAL, WITH COMMERCIAL DEVELOPMENT CONCENTRATED IN THE NORTHERN PORTION OF THE 
DRAINAGE BASIN NEAR THE INTERSTATE-5 CORRIDOR. THESE TWO STORM DRAINS ARE INCLUDED IN THE ONGOING POLLUTION 
CONTROL EFFORT UNDERWAY BY THE CITY OF TACOMA UNDER THE MEMORANDUM OF AGREEMENT BETWEEN THE CITY OF TACOMA, 
TPCHD, AND ECOLOGY. THE TACOMA SEWER UTILITY IS EVALUATING THE FEASIBILITY OF SETTLING BASINS TO CONTROL 
CONTAMINANT DISCHARGE FROM THESE DRAINS. STORM DRAIN CI-230 SERVES APPROXIMATELY 530 ACRES CONSISTING OF A 
LARGE PART OF THE DOWNTOWN TACOMA BUSINESS DISTRICT AND A PORTION OF THE RESIDENTIAL SECTION WEST OF THE 
BUSINESS DISTRICT. STORM DRAIN CI-230, ONE OF FIVE MAJOR STORM DRAINS DISCHARGING TO COMMENCEMENT BAY 
WATERWAYS, IS INCLUDED IN THE ONGOING POLLUTION CONTROL EFFORT IMPLEMENTED BY THE CITY OF TACOMA UNDER THE 
MEMORANDUM OF AGREEMENT BETWEEN THE CITY OF TACOMA, TPCHD, AND ECOLOGY. NUMEROUS OTHER STORM DRAINS 



DISCHARGE TO THE HEAD OF CITY WATERWAY. IN GENERAL, PROBLEM CHEMICALS ASSOCIATED WITH THESE DRAINS ARE 
POORLY CHARACTERIZED, AND THE RELATIONSHIPS AMONG ACTIVITIES IN THE BASIN AND PROBLEM CHEMICALS IN THE 
SEDIMENTS ARE NOT WELL UNDERSTOOD. 

6.7 WHEELER-OSGOOD WATERWAY 

SEDIMENT CHARACTERISTICS: THE ENTIRE AREA OF WHEELER-OSGOOD WATERWAY, APPROXIMATELY 22,000 SQUARE YARDS, 
CONTAINED PROBLEM CHEMICALS IN CONCENTRATIONS THAT EXCEED CLEANUP OBJECTIVES. IMPLEMENTATION OF SOURCE 
CONTROLS IS NOT PREDICTED TO EFFECT SIGNIFICANT NATURAL RECOVERY WITHIN 10 YEARS (FIGURE 9). HPAHS AND ZINC 
WERE SELECTED AS CHEMICAL INDICATORS OF THE MOST SEVERE SEDIMENT CONTAMINATION. 

SOURCE CHARACTERISTICS: STORM DRAIN CW-254 IS THE MAJOR SOURCE ASSOCIATED WITH PROBLEM CHEMICALS IN THE 
SEDIMENTS OF WHEELER-OSGOOD WATERWAY. IT IS LIKELY THAT PROBLEM CHEMICAL DISCHARGE WAS MAINLY HISTORICAL. 
IN THE PAST, PROCESS WASTES FROM CARSTENS PACKING COMPANY, A SLAUGHTERHOUSE AND MEAT PACKING PLANT, WERE 
DISCHARGED DIRECTLY TO THE WATERWAY. INDUSTRIAL FACILITIES ACTIVE IN THE DRAINAGE BASIN INCLUDE HYGRADE FOOD 
PRODUCTS CORPORATION, RAINIER PLYWOOD COMPANY, KLEEN BLAST, NORTHWEST CONTAINER CORPORATION, INC., AND 
CHEVRON USA INCORPORATED. STORM DRAIN CW-254 IS INCLUDED IN THE ONGOING POLLUTION CONTROL EFFORT IMPLEMENTED 
BY THE CITY OF TACOMA UNDER THE MEMORANDUM OF AGREEMENT BETWEEN THE CITY OF TACOMA, TPCHD, AND ECOLOGY. 

6.8 MOUTH OF CITY WATERWAY 

SEDIMENT CHARACTERISTICS: AN ESTIMATED 27,000 SQUARE YARDS OF SEDIMENTS AT THE MOUTH OF CITY WATERWAY 
EXHIBITED CHEMICAL CONCENTRATIONS EXCEEDING CLEANUP OBJECTIVES. IMPLEMENTATION OF SOURCE CONTROLS IS 
PREDICTED TO ELIMINATE THIS PROBLEM AREA ENTIRELY WITHIN 10 YEARS (FIGURE 10). HPAHS AND MERCURY WERE 
SELECTED AS CHEMICAL INDICATORS OF THE MOST SEVERE SEDIMENT CONTAMINATION. 

SOURCE CHARACTERISTICS: CONTAMINATION IN SEDIMENTS AT THE MOUTH OF CITY WATERWAY IS ATTRIBUTED TO PETROLEUM 
STORAGE FACILITIES AND UNKNOWN SOURCES. THE LOCATIONS OF EXISTING INDUSTRIES AND BUSINESSES ARE PRESENTED IN 
APPENDIX C. THE D STREET PETROLEUM FACILITIES ARE AN IDENTIFIED SOURCE OF LPAHS IN THE MOUTH OF CITY 
WATERWAY, AND THEY ARE THE ONLY IDENTIFIED SOURCE OF PROBLEM CHEMICALS IN THE WATERWAY. POTENTIAL SOURCES OF 
OTHER PROBLEM CHEMICALS (E.G., MERCURY AND HPAHS) IN THIS PORTION OF THE WATERWAY HAVE NOT BEEN VERIFIED 
(E.G., MARINA OPERATIONS ON THE WEST SHORELINE). AT THE D STREET PETROLEUM FACILITIES, SPILLS AND LEAKAGE OF 
PETROLEUM PRODUCT HAVE LED TO THE GROUNDWATER CONTAMINATION. INTERMITTENT SEEPAGE OF PETROLEUM PRODUCT HAS 
BEEN OBSERVED ALONG THE CITY WATERWAY EMBANKMENT SINCE THE EARLY 1970S. AN INTERCEPTOR TRENCH WAS INSTALLED 
IN LATE 1987 TO MITIGATE OFFSITE TRANSPORT OF FLOATING PRODUCT. 

#SSR 
7. SUMMARY OF SITE RISKS 

CERCLA RESPONSE ACTIONS AT THE CB/NT SITE AS DESCRIBED IN THIS RECORD OF DECISION ARE INTENDED TO PROTECT THE 
MARINE ENVIRONMENT AND HUMAN HEALTH RELATED TO THE MARINE ENVIRONMENT FROM CURRENT AND POTENTIAL EXPOSURE TO 
HAZARDOUS SUBSTANCES AT THE SITE. TO ASSESS THESE RISKS AT THE CB/NT SITE, HUMAN HEALTH AND ENVIRONMENTAL 
RISK ASSESSMENTS WERE CONDUCTED AS PART OF THE REMEDIAL INVESTIGATION. THE RISK ASSESSMENTS WERE USED IN THE 
REMEDIAL INVESTIGATION TO CHARACTERIZE THE MAGNITUDE OF RISKS ASSOCIATED WITH EXPOSURE TO CONTAMINATED 
SEDIMENTS AND TO PRIORITIZE AREAS WITHIN THE CB/NT SITE FOR REMEDIAL ACTION. THE RESULTS OF THE RISK 
ASSESSMENTS WERE ALSO USED IN THE FEASIBILITY STUDY TO DEVELOP SEDIMENT CLEANUP GUIDELINES TO PROTECT HUMAN 
HEALTH AND THE ENVIRONMENT. 

RELEASES OF HAZARDOUS SUBSTANCES TO THE MARINE ENVIRONMENT AT THE CB/NT SITE HAVE RESULTED IN CONTAMINATION 
OF BOTTOM SEDIMENTS IN THE WATERWAYS AND ALONG THE RUSTON-PT. DEFIANCE SHORELINE. THE HUMAN HEALTH AND 
ENVIRONMENTAL RISK ASSESSMENTS ARE BASED ON EXPOSURE OF MARINE BIOTA TO CONTAMINATED SEDIMENT AND EXPOSURE OF 
HUMANS TO CONTAMINATED SEAFOOD. RISKS TO MARINE BIOTA WERE ESTIMATED BASED ON FIELD AND LABORATORY TESTING OF 
SEDIMENTS AT THE CB/NT SITE. HUMAN HEALTH RISKS WERE ESTIMATED BY ASSESSING THE POTENTIAL FOR HEALTH IMPACTS 
CAUSED BY CONSUMPTION OF LOCAL SEAFOOD CONTAINING CONTAMINANTS ALSO FOUND IN SEDIMENTS. 

7.1 HUMAN HEALTH RISKS 

7.1.1 GENERAL STRATEGY 

HUMAN HEALTH RISKS FROM SEAFOOD CONSUMPTION AT THE CB/NT SITE WERE EVALUATED IN A TWO-PHASE PROCESS:

 1. 	 BASELINE HUMAN HEALTH RISKS WERE ESTIMATED FOR CHEMICALS DETECTED IN FISH AND CRAB TISSUE SAMPLES
 FROM THE CB/NT SITE AND A REFERENCE AREA. THESE ANALYSES WERE USED TO IDENTIFY CHEMICALS THAT
 ACCUMULATED IN ORGANISM TISSUES AND RESULTED IN SIGNIFICANT RISKS TO SEAFOOD CONSUMERS. CHEMICALS
 POSING SIGNIFICANT RISKS WERE IDENTIFIED BY CALCULATING CARCINOGENIC RISK LEVELS OR BY COMPARISON
 WITH EPA'S ACCEPTABLE DAILY INTAKE (ADI) VALUES. RISKS OF SEAFOOD CONSUMPTION AT THE CB/NT SITE 



 WERE ALSO COMPARED WITH RISKS OF SEAFOOD CONSUMPTION IN AN UNCONTAMINATED REFERENCE AREA, CARR
 INLET. CHEMICALS POSING RISK LEVELS AT THE CB/NT SITE THAT WERE SIMILAR TO THOSE AT THE REFERENCE
 AREA WERE NOT CONSIDERED FOR FURTHER SITE CLEANUP EVALUATION (I.E., IT WAS NOT CONSIDERED FEASIBLE
 TO CLEANUP TO LESS THAN REFERENCE LEVELS).

 2. 	 CHEMICALS POSING SIGNIFICANT RISKS WERE FURTHER EVALUATED FOR DETERMINATION OF SEDIMENT CLEANUP
 LEVELS THAT WOULD REDUCE SITE RISKS TO ACCEPTABLE LEVELS. FOR THESE ANALYSES, TISSUE
 CONCENTRATIONS OF CONTAMINANTS IN FISH FROM THE REFERENCE AREA WERE SELECTED AS THE TARGET LEVELS.
 THEREFORE, THE OBJECTIVE OF THIS PHASE OF THE RISK ASSESSMENT WAS TO IDENTIFY SEDIMENT QUALITY
 LEVELS THAT WOULD RESULT IN THE ATTAINMENT OF REFERENCE LEVELS OF FISH TISSUE CONTAMINATION. 

THE UPTAKE OF CONTAMINANTS IN CB/NT SITE SEAFOOD WAS EVALUATED BY CHEMICAL ANALYSIS OF THREE KINDS OF TISSUE 
SAMPLES: ENGLISH SOLE MUSCLE TISSUE (I.E., FILLETS), ENGLISH SOLE LIVERS, AND CRAB MUSCLE TISSUE (LEGS AND 
BODY MEAT). ENGLISH SOLE AND CRABS WERE SELECTED FOR STUDY BECAUSE THEY LIVE NEAR THE BOTTOM IN CLOSE 
ASSOCIATION WITH CONTAMINATED BOTTOM SEDIMENTS. ALTHOUGH OTHER SPECIES MAY HAVE HIGHER OR LOWER CONTAMINANT 
LEVELS IN SOME PARTS OF PUGET SOUND, ENGLISH SOLE PROVIDE A REPRESENTATIVE MEASURE OF CONTAMINANT UPTAKE BY 
FISHES AND WERE PRESENT IN LARGE NUMBERS IN THE CB/NT STUDY AREA. FISH LIVERS ARE PROBABLY EATEN BY ONLY A 
VERY SMALL NUMBER OF ANGLERS. HOWEVER, THE UPTAKE AND RETENTION OF CONTAMINANTS IN FISH LIVER TISSUE IS MUCH 
HIGHER THAN IN MUSCLE TISSUE. THUS, THE USE OF COMBINED MUSCLE TISSUE AND LIVER TISSUE DATA WAS ALSO 
APPROPRIATE AS AN ASSESSMENT OF MAXIMUM POTENTIAL EXPOSURES TO A SMALL PART OF THE ANGLING PUBLIC. 

7.1.2 IDENTIFICATION OF CHEMICALS OF CONCERN 

CONTAMINANTS OF CONCERN WERE IDENTIFIED BY EVALUATING THE CONCENTRATIONS IN CB/NT BIOTA AND BY A COMPARISON 
OF CONCENTRATIONS IN SEAFOOD ORGANISMS FROM AN UNCONTAMINATED REFERENCE AREA, CARR INLET. OF THE MORE THAN 
100 CHEMICALS ANALYZED FOR IN CB/NT BIOLOGICAL SAMPLES, ONLY 16 ORGANIC CHEMICALS WERE DETECTED IN ENGLISH 
SOLE MUSCLE TISSUE. ELEVEN ORGANIC CHEMICALS WERE MEASURED AT SUFFICIENT FREQUENCIES AND CONCENTRATIONS TO BE 
SUBJECTED TO FURTHER EVALUATION: TETRACHLOROETHENE, ETHYLBENZENE, HEXACHLOROBENZENE, 1,3-DICHLOROBENZENE, 
HEXACHLOROBUTADIENE, NAPHTHALENE, BIS(2-ETHYLHEXYL)PHTHALATE, DI-N-BUTYL PHTHALATE, DI-N-OCTYL PHTHALATE, 
DDE, AND PCBS. METALS WERE DETECTED IN ALL SAMPLES, BUT THE CONCENTRATIONS IN CB/NT BIOTA WERE SIMILAR TO 
LEVELS MEASURED IN CARR INLET SAMPLES. HOWEVER, ARSENIC WAS IDENTIFIED AS A CHEMICAL OF CONCERN BECAUSE OF 
ITS WIDESPREAD CONTAMINATION OF CB/NT SEDIMENTS AND BECAUSE IT IS A SUSPECTED HUMAN CARCINOGEN, EVEN THOUGH 
IT WAS NOT MEASURED IN BIOTA AT STATISTICALLY SIGNIFICANT LEVELS ABOVE REFERENCE CONDITIONS. 

PCBS WERE THE MOST FREQUENTLY DETECTED CHEMICALS IN ENGLISH SOLE AND CRAB SAMPLES FROM THE CB/NT SITE. FOR 
ENGLISH SOLE, THERE WAS CONSIDERABLE VARIABILITY IN PCB CONCENTRATIONS AMONG THE WATERWAYS (FIGURE 11) AND 
WITHIN THE WATERWAYS. MAXIMUM PCB LEVELS IN ENGLISH SOLE MUSCLE TISSUE WERE MEASURED IN HYLEBOS WATERWAY 
(1,300 UG/KG WET WEIGHT). SOLE FROM HYLEBOS WATERWAY HAD AN AVERAGE PCB CONCENTRATION OF 332 UG/KG WET 
WEIGHT. THIS AVERAGE LEVEL IS APPROXIMATELY AN ORDER OF MAGNITUDE HIGHER THAN THE PCB CONCENTRATION MEASURED 
IN ENGLISH SOLE FROM CARR INLET (36 UG/KG WET WEIGHT). OTHER ORGANIC CHEMICALS DISPLAYED MORE LOCALIZED 
CONTAMINATION IN CB/NT BIOLOGICAL SAMPLES AND WERE GENERALLY LESS ELEVATED WITH RESPECT TO CARR INLET 
SAMPLES. FOR EXAMPLE, HEXACHLOROBENZENE AND HEXACHLOROBUTADIENE WERE DETECTED ONLY IN ENGLISH SOLE FROM 
HYLEBOS WATERWAY AT CONCENTRATIONS SIMILAR TO THE ANALYTICAL DETECTION LIMITS (10-40 UG/KG WET WEIGHT). 

7.1.3 BASELINE RISK ASSESSMENT 

THE BASELINE RISK ASSESSMENT DESCRIBED IN THE CB/NT REMEDIAL INVESTIGATION INCLUDED A SITE-SPECIFIC EXPOSURE 
ASSESSMENT. THE EXPOSURE ASSESSMENT FOR CONSUMPTION OF FISH AND CRABS FROM THE CB/NT SITE INCLUDED TWO 
ELEMENTS: 1) ESTIMATING THE EXPOSED POPULATION, AND 2) ESTIMATING THE RATE OF FISH AND CRAB CONSUMPTION. A 
SURVEY CONDUCTED BY TPCHD (PIERCE ET AL. 1987) INDICATED THAT THERE ARE 4,070 SHORE AND BOAT ANGLERS IN THE 
COMMENCEMENT BAY AREA. THE AVERAGE FAMILY SIZE OF THE ANGLER GROUP WAS ESTIMATED AT 3.74 PERSONS. THUS, 
ASSUMING THAT ALL MEMBERS OF A FAMILY EAT THE ANGLER'S CATCH, THE TOTAL EXPOSED POPULATION WOULD BE 
APPROXIMATELY 15,200 PERSONS. INFORMATION ON THE AVERAGE CATCH PER TRIP AND FREQUENCY OF ANGLING TRIPS 
INDICATED THAT FISH CONSUMPTION RATES VARY CONSIDERABLY AMONG THE EXPOSED POPULATION. ESTIMATED CONSUMPTION 
RATES RANGED FROM 1 POUND/YEAR (1.2 GRAMS/DAY) TO 1 POUND/DAY (453 GRAMS/DAY). APPROXIMATELY 0.2 PERCENT OF 
THE EXPOSED POPULATION (I.E., 30 PERSONS) WERE ESTIMATED TO CONSUME COMMENCEMENT BAY FISH AT THE VERY HIGH 
RATE OF 1 POUND/DAY (453 GRAMS/DAY). ONLY ABOUT 7 PERCENT OF THE EXPOSED POPULATION CONSUMED GREATER THAN 1 
POUND/MONTH (15 GRAMS/DAY). THEREFORE, ABOUT 93 PERCENT OF THE EXPOSED GROUP CONSUMED 1 POUND/MONTH OR LESS. 
THESE TWO CONSUMPTION RATES WERE USED AS ESTIMATES OF 1) THE MAXIMUM POTENTIAL EXPOSURE OF A VERY SMALL PART 
OF THE POPULATION (1 POUND/DAY), AND 2) THE MAXIMUM EXPOSURE RATE EXPERIENCED BY A HIGH PERCENTAGE OF THE 
POPULATION (1 POUND/MONTH). IN COMPARISON, A MORE RECENT SURVEY OF SEAFOOD CONSUMPTION THROUGHOUT PUGET 
SOUND (TETRA TECH 1988B) INDICATES THAT THE MEAN CONSUMPTION RATE IS ABOUT 0.027 POUNDS/DAY (12.3 GRAMS/DAY) 
AND THE 95TH PERCENTILE CONSUMPTION RATE IS ABOUT 0.21 POUNDS/DAY (95 GRAMS/DAY). 

HEALTH RISKS WERE ESTIMATED FOR CONSUMERS OF CB/NT FISH AND SHELLFISH ON A CHEMICAL-BY-CHEMICAL BASIS FOR 
CARCINOGENS (E.G., PCBS AND ARSENIC) AND NONCARCINOGENS (E.G., COPPER AND MERCURY). FOR CARCINOGENS, RISKS 
WERE CALCULATED BY MULTIPLYING EPA'S CANCER POTENCY FACTOR FOR EACH CHEMICAL BY THE ESTIMATED INTAKE OF THAT 



CHEMICAL. THE RESULTANT INDIVIDUAL LIFETIME CANCER RISKS ARE EXPRESSED IN SCIENTIFIC NOTATION (E.G., 
1X10-6). AN ESTIMATED RISK OF 1X10-6 INDICATES THAT, AS A PLAUSIBLE UPPER BOUND, AN INDIVIDUAL HAS A ONE IN 
ONE MILLION CHANCE OF DEVELOPING CANCER AS A RESULT OF SITE-RELATED EXPOSURE TO THE CARCINOGEN OVER A 70-YEAR 
LIFETIME (UNDER THE SPECIFIC EXPOSURE CONDITIONS ASSUMED AT THE SITE). EPA GENERALLY CONSIDERS EXCESS RISKS 
IN THE RANGE OF 10-4 TO 10-7 AS ACCEPTABLE; HOWEVER, THE 10-6 LEVEL IS USED AS A POINT OF DEPARTURE FOR 
SETTING CLEANUP LEVELS UNDER CERCLA RESPONSE ACTIONS WHEN PROMULGATED CRITERIA ARE NOT AVAILABLE. POTENTIAL 
CONCERN FOR NONCARCINOGENS WAS EVALUATED BY COMPARING THE ESTIMATED LIFETIME INTAKE RATE OF A CHEMICAL WITH 
EPA'S ADI VALUE FOR THAT CHEMICAL. 

THE FIRST STEP IN THE RISK ASSESSMENT AS DESCRIBED IN THE CB/NT REMEDIAL INVESTIGATION WAS TO CALCULATE THE 
INDIVIDUAL LIFETIME RISKS FOR INGESTION OF CARCINOGENS IN FISH MUSCLE TISSUE. FOR THE PURPOSES OF THIS RISK 
ASSESSMENT, THE AVERAGE CONCENTRATION OF EACH CHEMICAL IN ENGLISH SOLE FROM THE STUDY AREA WAS USED TO 
CALCULATE EXPOSURE. BASED ON THESE CALCULATIONS, ONLY SIX CHEMICALS WERE PREDICTED TO RESULT IN A RISK 
GREATER THAN 10-6 AT THE MAXIMUM FISH CONSUMPTION RATE OF 1 POUND/DAY (TABLE 3) AND ONLY PCBS AND ARSENIC HAD 
PREDICTED RISK LEVELS GREATER THAN 1X10-4. AT A FISH CONSUMPTION RATE OF 1 POUND/MONTH, ONLY PCBS AND 
ARSENIC WOULD EXCEED THE 10-6 RISK LEVEL. 

FOR PCBS AND ARSENIC, THE RISKS OF CONSUMING CRABS FROM THE CB/NT SITE WERE APPROXIMATELY THE SAME AS THE 
RISKS OF EATING FISH. ALL OTHER CARCINOGENS MEASURED IN CRAB MUSCLE RESULTED IN PREDICTED RISKS LESS THAN 
10-6 AT THE MAXIMUM CONSUMPTION RATE OF 1 POUND/DAY. NO SITE-SPECIFIC DATA WERE AVAILABLE FOR CRAB 
CONSUMPTION RATES. THEREFORE, THE CONSUMPTION RATES FOR FISH WERE USED IN THE CRAB RISK ASSESSMENT. 

CONSUMPTION OF PCBS IN FISH LIVERS COULD RESULT IN A RELATIVELY HIGH INDIVIDUAL LIFETIME RISK OF 2X10-2 FOR 
INDIVIDUALS IN THE MAXIMUM FISH CONSUMPTION GROUP (TABLE 4). THE ACTUAL CONSUMPTION OF FISH LIVERS IS 
UNKNOWN; THEREFORE, THIS ESTIMATE WAS BASED ON THE ASSUMPTION THAT THE AMOUNT OF FISH LIVER CONSUMED WAS 
PROPORTIONAL TO THE LIVER WEIGHT RELATIVE TO TOTAL FISH WEIGHT (I.E., 0.12). 

FOR NONCARCINOGENS, THREE METALS (ANTIMONY, LEAD, AND MERCURY) WERE PRESENT IN FISH MUSCLE TISSUE IN 
CONCENTRATIONS THAT WOULD EXCEED THE ADI VALUES AT THE VERY HIGH CONSUMPTION RATE OF 1 POUND/DAY. HOWEVER, 
THE ADI VALUES WOULD ALSO BE EXCEEDED FOR FISH FROM CARR INLET AT THE 1 POUND/DAY CONSUMPTION RATE. LIMITING 
CONSUMPTION OF FISH TO 0.5 POUND/DAY WOULD RESULT IN EXPOSURE BELOW THE ADI VALUES FOR ALL THREE METALS. 
BIOACCUMULATION DATA INDICATED THAT SEDIMENT CONTAMINATION BY METALS IN COMMENCEMENT BAY WAS NOT RESULTING IN 
SIGNIFICANTLY INCREASED TISSUE LEVELS FOR METALS. THEREFORE, RISKS OF NONCARCINOGENS IN FISH TISSUE WAS NOT 
EVALUATED FURTHER IN ESTIMATING SEDIMENT CLEANUP LEVELS. MOREOVER, SOURCE CONTROL AND SEDIMENT REMEDIATION OR 
RECOVERY THROUGHOUT THE SITE IS EXPECTED TO REDUCE EVEN THIS SMALL EXCESS RISK OF METALS TO INSIGNIFICANT 
LEVELS. 

THE BASELINE RISK ASSESSMENTS CONDUCTED FOR THE CB/NT SITE INDICATED THAT THE MOST SIGNIFICANT HUMAN HEALTH 
RISKS ARE ASSOCIATED WITH ELEVATED CONCENTRATIONS OF PCBS IN THE TISSUES OF RESIDENT SEAFOOD. ARSENIC WAS NOT 
SUBJECTED TO FURTHER EVALUATION RELATIVE TO HUMAN HEALTH BECAUSE OF ITS LOWER RISK LEVEL AND BECAUSE ARSENIC 
CONCENTRATIONS IN CB/NT FISH ARE SIMILAR TO CONCENTRATIONS IN FISH FROM THE REFERENCE AREA. 

7.1.4 RELATIONSHIP TO SEDIMENT QUALITY OBJECTIVES 

THE NEXT STEP IN THE RISK ASSESSMENT WAS TO EVALUATE THE RELATIONSHIP BETWEEN SEDIMENT CONTAMINATION AND FISH 
TISSUE CONTAMINATION SO THAT A PCB CLEANUP LEVEL COULD BE EVALUATED FOR ITS EFFECTIVENESS IN REDUCING RISKS 
TO SEAFOOD CONSUMERS. DETAILS OF THE QUANTITATIVE METHODS USED TO ESTIMATE SEDIMENT CLEANUP LEVELS TO 
PROTECT HUMAN HEALTH ARE PROVIDED IN TETRA TECH (1988A). THE CALCULATION OF A SEDIMENT CLEANUP LEVEL FOR 
PCBS TO PROTECT HUMAN HEALTH WAS ESTABLISHED IN RELATION TO REFERENCE CONDITIONS, ASSUMING THAT MORE 
STRINGENT CLEANUP LEVELS WOULD BE INFEASIBLE. THE CALCULATION THEREFORE INVOLVED THREE KEY DETERMINATIONS 
AND ASSUMPTIONS: 

•	 FISH TISSUE CONCENTRATION OBJECTIVE: THE AVERAGE PCB LEVEL MEASURED IN ENGLISH SOLE FROM THE 
CARR INLET REFERENCE AREA WAS SELECTED AS THE TARGET TISSUE CONCENTRATION FOLLOWING SEDIMENT 
CLEANUP AT THE CB/NT SITE. THIS PCB LEVEL IN FISH TISSUE (36 UG/KG) RESULTS IN AN INDIVIDUAL 
LIFETIME RISK IN THE 10-5 RANGE FOR A SEAFOOD CONSUMPTION RATE OF 1 POUND/MONTH. 

•	 REFERENCE SEDIMENT CONCENTRATIONS: APPLICABLE SEDIMENT REMEDIAL TECHNOLOGIES (E.G., REMOVAL OR 
CAPPING) WERE ASSUMED TO RESULT IN THE ATTAINMENT OF BACKGROUND SEDIMENT PCB LEVELS (20 UG/KG) 
AT THE ACTUAL CLEANUP SITE BY EITHER DREDGING AND EXPOSING CLEAN SEDIMENTS, OR BY CAPPING WITH 
CLEAN MATERIAL. 

•	 METHOD OF QUANTITATIVE RELATIONSHIP: THE EQUILIBRIUM PARTITIONING METHOD WAS SELECTED TO 
DETERMINE QUANTITATIVE RELATIONSHIPS BETWEEN SEDIMENT CONTAMINATION AND FISH TISSUE 
CONTAMINATION. THIS METHOD ASSUMES THAT A THERMODYNAMIC EQUILIBRIUM EXISTS BETWEEN 
CONTAMINANTS IN SEDIMENTS AND CONTAMINANTS IN FISH TISSUE, AND THAT THE RELATIONSHIP CAN BE 
DESCRIBED QUANTITATIVELY BASED ON THE DISTRIBUTION OF A POLLUTANT AS A FUNCTION OF FISH LIPIDS 



AND SEDIMENT ORGANIC CARBON. BECAUSE OF FISH MOVEMENT AND THE TIME REQUIRED TO REACH 
EQUILIBRIUM, IT IS ALSO ASSUMED THAT THE EQUILIBRIUM FISH TISSUE CONCENTRATIONS ARE 
REPRESENTATIVE OF THE AVERAGE SEDIMENT PCB LEVELS IN A WATERWAY. 

APPLICATION OF THE SELECTED EQUILIBRIUM PARTITIONING EQUATION TO THE CB/NT DATA INDICATED THAT A SEDIMENT PCB 
LEVEL OF 30 UG/KG WOULD RESULT IN ATTAINMENT OF A FISH TISSUE CONCENTRATION OF 36 UG/KG WET WEIGHT. BASED ON 
THIS CALCULATION, ALTERNATIVE SEDIMENT CLEANUP OBJECTIVES RANGING FROM 50 TO 1,000 UG/KG WERE EVALUATED FOR 
PCBS ACCORDING TO THE FOLLOWING ITERATIVE METHOD WITH THE INTENT OF ACHIEVING AN AVERAGE FISH TISSUE 
CONCENTRATION FOR PCBS SIMILAR TO REFERENCE CONDITIONS:

 1. 	 AN AVERAGE REFERENCE SEDIMENT PCB CONCENTRATION OF 20 UG/KG WAS SUBSTITUTED FOR ALL MEASURED
 SEDIMENT CONCENTRATIONS EXCEEDING A PARTICULAR CLEANUP OBJECTIVE (E.G., 1,000 UG/KG)

 2. 	 AN OVERALL POST-CLEANUP SEDIMENT CONCENTRATION WAS CALCULATED AS THE GEOMETRIC MEAN OF THE
 POST-CLEANUP DATA SET FOLLOWING SUBSTITUTION OF ALL VALUES GREATER THAN A PARTICULAR CLEANUP
 OBJECTIVE (E.G., 1,000 UG/KG) WITH VALUES OF 20 UG/KG

 3. 	 THE MEAN RESIDUAL SEDIMENT CONCENTRATION WAS USED TO CALCULATE THE PREDICTED MEAN FISH TISSUE
 CONCENTRATION USING THE EQUILIBRIUM PARTITIONING MODEL

 4. 	 THE MEAN PREDICTED FISH TISSUE CONCENTRATION WAS COMPARED TO THE FISH TISSUE CONCENTRATION
 OBJECTIVE (I.E., 36 UG/KG). 

COMPILATION AND EVALUATION OF THESE RESULTS INDICATED THAT A PCB SEDIMENT CLEANUP LEVEL OF 150 UG/KG WOULD 
RESULT IN AN AVERAGE POST-CLEANUP SEDIMENT CONCENTRATION OF 30 UG/KG FOR HYLEBOS WATERWAY OR FOR THE CB/NT 
SITE IN GENERAL. THIS CLEANUP LEVEL WOULD ALSO RESULT IN ATTAINMENT OF FISH PCB LEVELS SIMILAR TO THOSE IN 
PUGET SOUND REFERENCE AREAS. THE HEALTH RISKS OF SEAFOOD CONSUMPTION FROM REMEDIATED WATERWAYS WOULD BE 
ABOUT 4X10-5 FOR A SEAFOOD CONSUMPTION RATE OF 12.3 G/DAY, AND THEREFORE BE COMPARABLE TO THE RISKS IN 
REFERENCE AREAS. 

7.2 ENVIRONMENTAL RISK ASSESSMENT 

7.2.1 GENERAL STRATEGY 

THE CB/NT INVESTIGATIONS HAVE HAD A MAJOR FOCUS ON ENVIRONMENTAL RISKS BECAUSE OF THE ADVERSE BIOLOGICAL 
EFFECTS DOCUMENTED IN PAST STUDIES OF THE AREA AND BECAUSE OF THE HIGH POTENTIAL FOR EXPOSURE OF MARINE BIOTA 
TO SEDIMENT-ASSOCIATED CONTAMINANTS. THE HISTORICAL DATA FOR THE AREA INDICATED THAT SEDIMENTS WERE 
CONTAMINATED BY A WIDE VARIETY OF CHEMICALS, WITH CONTAMINATION PATTERNS AND POTENTIAL SOURCES DIFFERING 
CONSIDERABLY AMONG THE WATERWAYS. BECAUSE OF THIS SITE COMPLEXITY AND THE LACK OF AVAILABLE REGULATORY 
STANDARDS OR GUIDELINES FOR ESTABLISHING CLEANUP CRITERIA FOR CONTAMINATED SEDIMENTS, A DECISION-MAKING 
APPROACH WAS DEVELOPED SPECIFICALLY FOR THE CB/NT INVESTIGATIONS THAT INCLUDED CHARACTERIZATION OF SEDIMENT 
PROBLEMS, DEVELOPMENT OF SEDIMENT QUALITY OBJECTIVES, IDENTIFICATION OF PROBLEM CHEMICALS, AND DEFINITION OF 
PROBLEM AREAS REQUIRING SEDIMENT REMEDIATION. 

THE ENVIRONMENTAL RISK ASSESSMENT FRAMEWORK DEVELOPED FOR THE REMEDIAL INVESTIGATION INCORPORATES A 
PREPONDERANCE-OF-EVIDENCE APPROACH THAT IS IMPLEMENTED IN A STEPWISE MANNER TO IDENTIFY AND RANK TOXIC 
PROBLEM AREAS AND PROBLEM CHEMICALS. 

IDEALLY, SEDIMENT QUALITY OBJECTIVES AND SEDIMENT MANAGEMENT DECISIONS WOULD BE SUPPORTED BY DEFINITIVE CAUSE 
AND EFFECT INFORMATION RELATING SPECIFIC CHEMICALS TO BIOLOGICAL EFFECTS IN VARIOUS AQUATIC ORGANISMS AND TO 
QUANTIFIABLE HUMAN HEALTH RISKS. HOWEVER, VERY LITTLE INFORMATION OF THIS TYPE IS CURRENTLY AVAILABLE, AND 
IT IS UNLIKELY THAT ADDITIONAL INFORMATION WILL BE AVAILABLE IN THE NEAR FUTURE. IN THE INTEREST OF 
PROTECTING HUMAN HEALTH AND THE ENVIRONMENT, REGULATORY AGENCIES MUST PROCEED WITH SEDIMENT MANAGEMENT 
DECISIONS BASED ON THE BEST INFORMATION AVAILABLE. 

THE APPLICATION OF THE ECOLOGICAL RISK ASSESSMENT APPROACH FOR THE CB/NT SITE WAS BASED ON THREE IMPORTANT 
PREMISES. FIRST, IT WAS ASSUMED THAT THE DEVELOPMENT OF CLEANUP OBJECTIVES TO DEFINE PROBLEM SEDIMENTS AND 
CHEMICALS WOULD REQUIRE THE ANALYSIS OF SITE-SPECIFIC DATA COLLECTED AS PART OF THE REMEDIAL INVESTIGATION. 
SECOND, IT WAS ASSUMED THAT NO SINGLE CHEMICAL OR BIOLOGICAL INDICATOR COULD BE USED TO DEFINE PROBLEM 
SEDIMENTS. THEREFORE, THE RISK ASSESSMENT WOULD BE BASED ON SEVERAL INDEPENDENT MEASURES OF CONTAMINATION 
AND BIOLOGICAL EFFECTS. THIRD, IT WAS ASSUMED THAT ADVERSE BIOLOGICAL EFFECTS ARE LINKED TO SEDIMENT 
CONTAMINATION AND THAT THESE LINKS COULD BE CHARACTERIZED EMPIRICALLY. THUS, A PREPONDERANCE OF FIELD AND 
LABORATORY EVIDENCE LINKING CONTAMINANT CONCENTRATIONS WITH ADVERSE BIOLOGICAL EFFECTS COULD BE USED TO 
ESTABLISH AN EMPIRICAL RELATIONSHIP DESPITE THE LACK OF INFORMATION ESTABLISHING CAUSE AND EFFECT 
RELATIONSHIPS. 



THE PREPONDERANCE-OF-EVIDENCE APPROACH REQUIRED THE SELECTION OF SEVERAL MEASUREMENTS TO SERVE AS INDICATORS 
OF CONTAMINATION AND BIOLOGICAL EFFECTS AT THE CB/NT SITE. THE FOLLOWING FIVE GROUPS OF INDICATOR VARIABLES 
WERE SELECTED: 

•	 SEDIMENT CONTAMINATION-CONCENTRATIONS OF CHEMICALS AND CHEMICAL GROUPS 

•	 BIOACCUMULATION-CONTAMINANT CONCENTRATIONS IN ENGLISH SOLE 

•	 SEDIMENT TOXICITY-ACUTE MORTALITY OF AMPHIPODS AND ABNORMALITIES IN OYSTER LARVAE 

•	 BENTHIC INFAUNA-ABUNDANCES OF MAJOR TAXA 

•	 FISH HISTOPATHOLOGY-PREVALENCES OF LIVER LESIONS IN ENGLISH SOLE. 

7.2.2 IDENTIFICATION OF PROBLEM CHEMICALS 

THE CB/NT INVESTIGATIONS INDICATED THAT AREA SEDIMENTS WERE CONTAMINATED BY NUMEROUS INORGANIC AND ORGANIC 
CHEMICALS AT LEVELS SUBSTANTIALLY ABOVE PUGET SOUND REFERENCE CONDITIONS. BECAUSE OF THE EXTENSIVE LIST OF 
SEDIMENT CONTAMINANTS, A PROCEDURE WAS DEVELOPED TO IDENTIFY AND RANK PROBLEM CHEMICALS SO THAT SOURCE AND 
CLEANUP EVALUATIONS COULD BE FOCUSED ON THE CHEMICALS POSING THE GREATEST ENVIRONMENTAL OR PUBLIC HEALTH 
RISK. THE OVERALL IDENTIFICATION OF PROBLEM CHEMICALS INVOLVED A THREE-STEP PROCESS. IN THE FIRST STEP, 
HISTORICAL DATA FOR THE SITE WERE REVIEWED TO SELECT A SUITE OF CHEMICALS TO BE ANALYZED IN THE REMEDIAL 
INVESTIGATION. THIS SUITE OF CHEMICALS INCLUDED EPA PRIORITY POLLUTANTS, MANY EPA HAZARDOUS SUBSTANCE LIST 
COMPOUNDS, AND SEVERAL ORGANIC COMPOUNDS THAT ARE NOT ON THE EPA LISTS. FOLLOWING THE REMEDIAL INVESTIGATION 
SAMPLING, A GROUP OF CHEMICALS OF CONCERN WAS THEN IDENTIFIED FROM THE OVERALL LIST OF ANALYTES. CHEMICALS 
OF CONCERN WERE DEFINED AS CHEMICALS WITH CONCENTRATIONS EXCEEDING ALL PUGET SOUND REFERENCE CONCENTRATIONS. 
THESE CHEMICALS ARE NOT NECESSARILY CONSIDERED PROBLEM CHEMICALS BECAUSE SEDIMENTS MAY BE CONTAMINATED ABOVE 
REFERENCE CONDITIONS WITHOUT EXHIBITING TOXICITY OR BIOLOGICAL EFFECTS. IN THE FINAL STEP, THE CHEMICALS OF 
CONCERN WERE EVALUATED FOR THEIR RELATIONSHIP TO BIOLOGICAL EFFECTS. THE OBJECTIVE OF THIS STEP WAS TO 
DEFINE PROBLEM CHEMICALS SO THAT SOURCE IDENTIFICATION AND REMEDIAL ALTERNATIVES ANALYSES COULD BE FOCUSED ON 
A LIMITED SUITE OF CHEMICALS THAT APPARENTLY POSED THE GREATEST ENVIRONMENTAL RISK. PROBLEM CHEMICALS WERE 
DEFINED AS THOSE CHEMICALS WHOSE CONCENTRATION EXCEEDED THE APPARENT EFFECTS THRESHOLD (AET) IN THE PROBLEM 
AREA. BECAUSE THE AET WAS DEFINED AS THE CONTAMINANT CONCENTRATION ABOVE WHICH TOXICITY OR BENTHIC EFFECTS 
ARE ALWAYS OBSERVED, CHEMICALS PRESENT IN CONCENTRATIONS ABOVE THIS THRESHOLD ARE LIKELY CONTRIBUTORS TO 
OBSERVED BIOLOGICAL EFFECTS. 

PROBLEM CHEMICALS WERE FURTHER RANKED ACCORDING TO THEIR ASSOCIATION WITH TOXICITY OR BIOLOGICAL EFFECTS. 
BASED ON THIS APPROACH, THREE PRIORITIES OF PROBLEM CHEMICALS WERE GIVEN FOR EACH PROBLEM AREA. THE HIGHEST 
PRIORITY (PRIORITY 1) CHEMICALS WERE DEFINED AS THOSE PRESENT ABOVE AN AET IN A PROBLEM AREA AND THAT ALSO 
EXHIBITED A CONCENTRATION GRADIENT CORRESPONDING TO OBSERVED CHANGES IN SEDIMENT TOXICITY OR BENTHIC EFFECTS. 
FOR EXAMPLE, STRONG LINEAR RELATIONSHIPS WERE FOUND BETWEEN SEDIMENT TOXICITY AND PCB CONCENTRATIONS IN 
HYLEBOS WATERWAY AND BETWEEN SEDIMENT TOXICITY AND 4-METHYLPHENOL CONCENTRATIONS IN ST. PAUL WATERWAY. OTHER 
CONTAMINANTS WERE FOUND AT LEVELS ABOVE AET IN THESE PROBLEM AREAS, BUT NONE DISPLAYED THESE STRONG 
RELATIONSHIPS WITH SEDIMENT TOXICITY. THEREFORE, THESE TWO CHEMICALS WERE GIVEN THE HIGHEST PRIORITY FOR 
SOURCE EVALUATION AND CLEANUP ACTIONS BECAUSE OF THEIR DEMONSTRATED CORRESPONDENCE WITH OBSERVED TOXICITY. 
PRIORITY 1 CHEMICALS INCLUDED: 

•	 MERCURY, LEAD, ZINC, AND ARSENIC 

•	 PCBS, 4-METHYLPHENOL, HPAHS, AND LPAHS. 

PRIORITY 2 CHEMICALS WERE DEFINED AS THOSE THAT OCCURRED ABOVE THE AET IN THE PROBLEM AREA BUT SHOWED NO 
PARTICULAR RELATIONSHIP WITH EFFECTS GRADIENTS (OR INSUFFICIENT DATA WERE AVAILABLE TO EVALUATE THEIR 
CORRESPONDENCE WITH GRADIENTS). CHEMICALS WITH CONCENTRATIONS ABOVE THE AET ONLY AT NONBIOLOGICAL STATIONS 
WERE THEREFORE PLACED NO HIGHER THAN PRIORITY 2 BECAUSE OF THE LACK OF BIOLOGICAL DATA. THESE CHEMICALS 
INCLUDED: 

•	 CADMIUM, NICKEL, AND ANTIMONY 

•	 HEXACHLOROBUTADIENE, CHLORINATED BENZENES, CHLORINATED ETHENES, PHENOL, 2-METHYLPHENOL, 
N-NITROSODIPHENYLAMINE, DIBENZOFURAN, SELECTED PHTHALATE ESTERS, AND SELECTED TENTATIVELY 
IDENTIFIED COMPOUNDS (E.G., 2-METHOXYPHENOL). 

FINALLY, CHEMICALS WITH CONCENTRATIONS ABOVE AET AT ONLY ONE STATION WITHIN THE PROBLEM AREA WERE ASSIGNED 
PRIORITY 3. PROBLEM CHEMICALS FOR PROBLEM AREAS THAT WERE SMALL HOTSPOTS OF SEDIMENT CONTAMINATION USUALLY 
FELL INTO THIS CATEGORY. 



7.2.3 IDENTIFICATION OF PROBLEM AREAS 

A SERIES OF SIMPLE INDICES WAS DEVELOPED FOR EACH OF THE FIVE INDICATORS FOR CONTAMINATION, TOXICITY, AND 
BIOLOGICAL EFFECTS TO ENABLE RANKING OF AREAS BASED ON THE RELATIVE MAGNITUDE OF OBSERVED CONTAMINATION AND 
EFFECTS. THESE INDICES WERE DEFINED IN THE GENERAL FORM OF A RATIO BETWEEN THE VALUE OF A VARIABLE AT THE 
CB/NT SITE AND THE VALUE OF THE VARIABLE AT A REFERENCE SITE. THE INDICATOR RATIOS WERE STRUCTURED SO THAT 
THE VALUE OF THE INDEX INCREASED AS THE DEVIATION FROM REFERENCE CONDITIONS INCREASED. THUS, EACH RATIO WAS 
TERMED AN ELEVATION ABOVE REFERENCE (EAR) INDEX. THE ENVIRONMENTAL CONTAMINATION AND EFFECTS INDICATORS 
(EAR) WERE USED TO COMPARE THE ENTIRE CB/NT STUDY AREA AND FOR INDIVIDUAL WATERWAYS WITH INDIVIDUAL SAMPLING 
STATIONS OR GROUPS OF STATIONS (I.E., WATERWAY SEGMENTS) AS THE STUDY UNITS. 

CHEMICAL CONTAMINATION OF CB/NT SEDIMENTS WAS VERY UNEVEN. SOME CHEMICALS {E.G., ARSENIC, COPPER, 
4-METHYLPHENOL, AND BENZO(A)PYRENE} WERE MEASURED AT CONCENTRATIONS EXCEEDING 1,000 TIMES REFERENCE LEVELS. 
BIOLOGICAL EFFECTS WERE ALSO HIGHLY VARIED AMONG STUDY AREAS. FOR EXAMPLE, AMPHIPOD MORTALITY REACHED 95-100 
PERCENT AT TWO SITES, WHILE MORTALITIES IN SEVERAL OTHER AREAS WERE INDISTINGUISHABLE FROM REFERENCE LEVELS 
(7-25 PERCENT). SIMILARLY, ANALYSES OF BENTHIC INFAUNA INDICATED SEVERE STRESS, AS EVIDENCED BY VERY LOW 
ABUNDANCES, AT SOME SAMPLING STATIONS AND APPARENTLY NORMAL BENTHIC ASSEMBLAGES AT OTHER SITES. ENGLISH SOLE 
WERE VERY ABUNDANT IN THE CB/NT WATERWAYS. HOWEVER, 25-40 PERCENT OF THE SOLE FROM SEVERAL WATERWAYS HAD ONE 
OR MORE SERIOUS LIVER ABNORMALITIES, INCLUDING CANCERS AND PRECANCEROUS CONDITIONS. ONLY ABOUT 7 PERCENT OF 
REFERENCE AREA SOLE HAD THESE LIVER ABNORMALITIES. 

TOXIC PROBLEM AREAS WERE DEFINED AS THOSE AREAS WITH SUFFICIENT EVIDENCE OF CONTAMINATION AND BIOLOGICAL 
EFFECTS TO WARRANT THE EVALUATION OF CONTAMINANT SOURCES AND POSSIBLE REMEDIAL ALTERNATIVES. THE 
IDENTIFICATION OF THESE PROBLEM AREAS REQUIRED THE SPECIFICATION OF CRITERIA INCORPORATING COMBINATIONS OF 
CONTAMINATION AND EFFECTS INDICES THAT WOULD RESULT IN PROBLEM AREA IDENTIFICATION. IT WAS ASSUMED THAT AN 
AREA OR SEGMENT WOULD REQUIRE NO ACTION UNLESS AT LEAST ONE OF THE INDICATORS OF CONTAMINATION, TOXICITY, OR 
BIOLOGICAL EFFECTS WAS SIGNIFICANTLY ELEVATED ABOVE REFERENCE CONDITIONS. FINAL PRIORITIZATION OF PROBLEM 
AREAS FOR REMEDIAL ACTION WAS DETERMINED BASED ON THREE ADDITIONAL CRITERIA: 

•	 ENVIRONMENTAL SIGNIFICANCE (I.E., THE NUMBER AND MAGNITUDE OF SIGNIFICANT CONTAMINANT AND 
EFFECTS INDICES) 

•	 SPATIAL EXTENT OF CONTAMINATION 

•	 CONFIDENCE IN SOURCE IDENTIFICATION. 

BASED ON THESE CRITERIA, NINE DISCRETE AREAS OF SEDIMENT CONTAMINATION WERE IDENTIFIED IN THE FEASIBILITY 
STUDY AS PRIORITY PROBLEM AREAS WARRANTING FURTHER EVALUATION AND RESPONSE UNDER SUPERFUND (FIGURE 12). 
OVERALL, THESE PRIORITY PROBLEM AREAS DISPLAYED THE FOLLOWING CHARACTERISTICS: MULTIPLE BIOLOGICAL EFFECTS 
AND SIGNIFICANTLY ELEVATED CHEMICALS, RELATIVELY LARGE SPATIAL EXTENT, AND ONE OR MORE IDENTIFIED SOURCES OF 
CONTAMINATION. 

7.2.4 RELATIONSHIP TO SEDIMENT QUALITY OBJECTIVES 

THE NEXT STEP IN THE REMEDIAL INVESTIGATION/FEASIBILITY STUDY PROCESS WAS TO EVALUATE THE RELATIONSHIP 
BETWEEN SEDIMENT CONTAMINATION AND BIOLOGICAL EFFECTS SO THAT MEASURABLE SEDIMENT QUALITY OBJECTIVES COULD BE 
DEFINED FOR BOTH SEDIMENT CHEMISTRY AND SEDIMENT BIOLOGY. DETAILS OF THE DECISION-MAKING PROCESS USED TO 
SELECT A METHOD FOR EVALUATING SEDIMENT TOXICITY AS IT RELATES TO BIOLOGICAL EFFECTS ARE PROVIDED IN TETRA 
TECH (1988A) AND PTI (1989). AS PART OF THE REMEDIAL INVESTIGATION/FEASIBILITY STUDY, SEDIMENT QUALITY 
OBJECTIVES WERE REQUIRED THAT COULD BE USED TO: 

•	 IDENTIFY PROBLEM CHEMICALS IN SEDIMENTS 

•	 IDENTIFY SOURCES ASSOCIATED WITH PROBLEM CHEMICALS 

•	 ESTABLISH SPATIAL DESIGNATION OF PROBLEM AREAS, ESPECIALLY IN AREAS WHERE SITE-SPECIFIC 
BIOLOGICAL TESTING RESULTS WERE NOT AVAILABLE. 

SEVERAL APPROACHES TO SEDIMENT QUALITY OBJECTIVES BASED ON LABORATORY, FIELD, AND THEORETICAL RELATIONSHIPS 
WERE EVALUATED FOR APPLICATION TO THE CB/NT SITE. APPROACHES EVALUATED INCLUDED REFERENCE AREAS, SCREENING 
LEVEL CONCENTRATIONS, AET, AND EQUILIBRIUM PARTITIONING. BASED ON CONSIDERATION OF MANAGEMENT AND TECHNICAL 
CRITERIA AND ON RESULTS OF A VERIFICATION EXERCISE WITH FIELD-COLLECTED DATA, THE AET APPROACH WAS SELECTED 
AND CONFIRMED AS THE PREFERRED METHOD FOR DEVELOPING SEDIMENT QUALITY VALUES IN THE CB/NT AREA. AN AET IS 
THE SEDIMENT CONCENTRATION OF A CHEMICAL ABOVE WHICH STATISTICALLY SIGNIFICANT (P LESS THAN OR EQUAL TO 0.05) 
BIOLOGICAL EFFECTS ARE ALWAYS OBSERVED IN THE DATA SET USED TO GENERATE AET VALUES. IN OTHER WORDS, IF ANY 
CHEMICAL EXCEEDS ITS AET FOR A PARTICULAR BIOLOGICAL INDICATOR, THEN AN ADVERSE BIOLOGICAL EFFECT IS 
PREDICTED FOR THAT INDICATOR. ALTERNATIVELY, IF ALL CHEMICAL CONCENTRATIONS ARE BELOW THEIR AET, THEN NO 



ADVERSE EFFECTS ARE PREDICTED. THE AET APPROACH CAN BE USED TO PROVIDE CHEMICAL-SPECIFIC SEDIMENT QUALITY 
VALUES FOR THE GREATEST NUMBER AND WIDEST RANGE OF CHEMICALS OF CONCERN IN COMMENCEMENT BAY AND THROUGHOUT 
PUGET SOUND. AET CAN ALSO BE DEVELOPED FOR A RANGE OF BIOLOGICAL INDICATORS, INCLUDING LABORATORY-CONTROLLED 
BIOASSAYS AND IN SITU BENTHIC INFAUNAL ANALYSES. AN ADDITIONAL ADVANTAGE OF USING EXISTING AET FOR THE CB/NT 
SITE IS THAT THE REMEDIAL INVESTIGATION DATA CONSTITUTE A RELATIVELY LARGE PROPORTION OF THE TOTAL DATA SET 
USED TO GENERATE AET VALUES. THE AET APPROACH HAS ALSO BEEN SELECTED FOR APPLICATION IN OTHER PUGET SOUND 
REGULATORY PROGRAMS. 

THE CALCULATION OF AET FOR EACH CHEMICAL AND BIOLOGICAL INDICATOR IS STRAIGHTFORWARD:

 1. 	 COLLECT "MATCHED" CHEMICAL AND BIOLOGICAL EFFECTS DATA AT MANY SAMPLING STATIONS, INCLUDING
 POTENTIALLY IMPACTED SITES AND REFERENCE AREAS.

 2. 	 IDENTIFY IMPACTED AND NONIMPACTED STATIONS BASED ON STATISTICAL COMPARISONS WITH REFERENCE STATION
 CONDITIONS.

 3. 	 IDENTIFY AET USING ONLY NONIMPACTED STATIONS. FOR EACH CHEMICAL AND BIOLOGICAL INDICATOR, THE AET
 IS IDENTIFIED AS THE HIGHEST DETECTED CONCENTRATION AMONG SEDIMENT SAMPLES THAT DO NOT EXHIBIT
 STATISTICALLY SIGNIFICANT EFFECTS. 

A PICTORIAL REPRESENTATION OF THE AET APPROACH APPLIED TO A DATA SET FOR TWO EXAMPLE CHEMICALS IS PRESENTED 
IN FIGURE 13. FOR EACH CHEMICAL, THE RANGES OF SIGNIFICANT AND NONSIGNIFICANT SEDIMENT TOXICITY RESULTS ARE 
SHOWN ALONG A CONCENTRATION GRADIENT. FOR EACH CHEMICAL, THE AET IS SHOWN AS THE HIGHEST CONCENTRATION WHERE 
NO SIGNIFICANT TOXICITY WAS MEASURED (I.E., THE TOP BAR FOR EACH CHEMICAL). ABOVE THIS CONCENTRATION FOR 
EACH CHEMICAL, TOXICITY WAS ALWAYS MEASURED (SOLID PART OF LOWER BAR). 

DURING THE REMEDIAL INVESTIGATION, AET WERE GENERATED FOR THREE BIOLOGICAL EFFECTS (AMPHIPOD MORTALITY, 
OYSTER LARVAE ABNORMALITY, AND BENTHIC INFAUNA ABUNDANCES) FOR A DATA SET OF 50-60 STATIONS. FOLLOWING THE 
REMEDIAL INVESTIGATION, THE AET DATA SET WAS EXPANDED CONSIDERABLY BY THE ADDITION OF OTHER SYNOPTIC DATA 
SETS FROM VARIOUS AREAS IN PUGET SOUND. THE AET DATA SET USED IN THE FEASIBILITY STUDY TO ESTABLISH SEDIMENT 
CLEANUP GOALS CONSISTED OF 334 STATIONS, AND INCLUDED DATA FROM OTHER AREAS OF PUGET SOUND. A LIST OF AET 
USED TO DEFINE THE SEDIMENT QUALITY OBJECTIVES FOR THE CB/NT FEASIBILITY STUDY IS PROVIDED IN TABLE 5. THESE 
VALUES REPRESENT THE LOWEST AET FOR THE THREE BIOLOGICAL EFFECTS INDICATORS. 

THE THREE BIOLOGICAL EFFECTS INDICATORS USED TO DEFINE AET-DERIVED SEDIMENT QUALITY OBJECTIVES FOR THE CB/NT 
FEASIBILITY STUDY WERE SELECTED BASED ON THEIR SENSITIVITY TO SEDIMENT CONTAMINATION, AVAILABILITY OF 
STANDARD PROTOCOLS, AND ECOLOGICAL RELEVANCE. THE RESULTANT AET ARE APPLICABLE TO A WIDE RANGE OF RELEVANT 
BIOLOGICAL EFFECTS, THEREBY PROVIDING PROTECTION AGAINST A WIDE RANGE OF IMPACTS. 

BENTHIC INFAUNA ARE VALUABLE INDICATORS BECAUSE THEY LIVE IN DIRECT CONTACT WITH THE SEDIMENTS, THEY ARE 
RELATIVELY STATIONARY, AND THEY ARE IMPORTANT COMPONENTS OF ESTUARINE ECOSYSTEMS. IF SEDIMENT-ASSOCIATED 
IMPACTS ARE NOT PRESENT IN THE INFAUNA, THEN IT IS UNLIKELY THAT SUCH IMPACTS ARE PRESENT IN OTHER BIOTIC 
GROUPS SUCH AS FISHES OR PLANKTON. 

THE TEST SPECIES USED IN AMPHIPOD TOXICITY TESTS (RHEPOXYNIUS ABRONIUS) RESIDES IN PUGET SOUND AND IS A 
MEMBER OF A CRUSTACEAN GROUP THAT FORMS AN IMPORTANT PART OF THE DIET OF MANY ESTUARINE FISHES. AMPHIPODS 
ARE GENERALLY POLLUTION SENSITIVE, AND SPECIES SUCH AS R. ABRONIUS HAVE A HIGH POLLUTANT EXPOSURE POTENTIAL 
BECAUSE THEY BURROW INTO THE SEDIMENT AND FEED ON SEDIMENT MATERIAL. THE OYSTER LARVAE BIOASSAY USES A TEST 
SPECIES (CRASSOSTREA GIGAS) THAT RESIDES IN PUGET SOUND AND SUPPORTS COMMERCIAL AND RECREATIONAL FISHERIES. 
THE LIFE STAGES TESTED (EMBRYO AND LARVA) ARE VERY SENSITIVE STAGES OF THE ORGANISM'S LIFE CYCLE. THE 
PRIMARY ENDPOINT IS A SUBLETHAL CHANGE IN DEVELOPMENT THAT HAS A HIGH POTENTIAL FOR EFFECTING LARVAL 
RECRUITMENT. 

7.3 MITIGATING FACTORS 

ASSESSMENT OF CHEMICAL CONTAMINATION AND BIOLOGICAL EFFECTS AT THE CB/NT SITE INDICATED THE PRESENCE OF 
SIGNIFICANT ENVIRONMENTAL AND HUMAN HEALTH RISKS IN SEVERAL AREAS. EVALUATION OF THE NATURE, EXTENT, AND 
MAGNITUDE OF CONTAMINATION AND BIOLOGICAL EFFECTS AT THE CB/NT SITE INDICATES THAT THE PRIMARY MITIGATION 
FACTOR INFLUENCING SEDIMENT REMEDIATION DECISIONS IS NATURAL RECOVERY OF THE SEDIMENT ENVIRONMENT. 

7.3.1 NATURAL RECOVERY PROCESS 

NATURAL RECOVERY OF CONTAMINATED SEDIMENTS IS THE PROCESS WHEREBY THE MAGNITUDE AND EXTENT OF SEDIMENT 
CONTAMINATION IN THE UPPER SEDIMENT LAYERS IS REDUCED OVER A PERIOD OF TIME FOLLOWING SIGNIFICANT REDUCTION 
OR ELIMINATION OF CONTAMINANT SOURCES THAT ADVERSELY IMPACT SEDIMENT QUALITY. REDUCTIONS IN SURFICIAL 
SEDIMENT CONTAMINATION ARE EXPECTED TO RESULT IN CORRESPONDING REDUCTIONS IN ENVIRONMENTAL AND PUBLIC HEALTH 



RISKS.
 

THE OVERALL PROCESS OF NATURAL RECOVERY OF SEDIMENTS IS DEPENDENT ON SEVERAL SPECIFIC PROCESSES:
 

•	 SEDIMENT ACCUMULATION AND MIXING: ONCE EXISTING SOURCES ARE REDUCED OR ELIMINATED, CLEANER 
SEDIMENT WOULD TEND TO BURY THE MORE CONTAMINATED SEDIMENTS. BIOLOGICAL AND PHYSICAL PROCESSES 
WOULD ALSO TEND TO MIX THE RECENTLY DEPOSITED, CLEANER SEDIMENTS WITH THE CONTAMINATED 
SEDIMENTS IN THE NEAR-SURFACE LAYERS. 

•	 BIODEGRADATION: MICROBIAL ASSEMBLAGES IN THE SEDIMENTS BREAK DOWN MANY CONTAMINANTS INTO LESS 
TOXIC FORMS. 

•	 DIFFUSIVE LOSS: CONTAMINANTS ADSORBED ONTO SEDIMENT PARTICLES MAY TEND TO DISSOLVE INTO 
INTERSTITIAL WATER (I.E., WATER IN THE SEDIMENTS) THEN DIFFUSE INTO THE OVERLYING WATER COLUMN. 

THESE PROCESSES ACT AT VERY DIFFERENT RATES IN REDUCING SEDIMENT CONTAMINATION. THE RESULTANT RECOVERY RATES 
ARE ALSO VERY SITE-SPECIFIC, DEPENDING ON FACTORS SUCH AS SEDIMENT DEPOSITION RATES, BIOLOGICAL MIXING 
ACTIVITY, DEGREES OF PHYSICAL DISTURBANCE, BIOLOGICAL PRODUCTIVITY, AND OXYGENATION OF THE SEDIMENTS. 

7.3.2 RELATIONSHIP TO SEDIMENT QUALITY OBJECTIVES 

IN THE FEASIBILITY STUDY (TETRA TECH 1988A), NATURAL RECOVERY WAS EVALUATED AS A POTENTIAL MEANS OF ACHIEVING 
THE SEDIMENT QUALITY OBJECTIVE FOR THE SITE. THE ADVANTAGES OF NATURAL RECOVERY INCLUDE: 

•	 LONG-TERM MITIGATION OF ENVIRONMENTAL AND HEALTH RISKS 

•	 AVOIDANCE OF THE POTENTIAL ADVERSE IMPACTS OF SEDIMENT CLEANUP OPERATIONS (E.G., DISTURBANCE OF 
EXISTING BENTHIC COMMUNITIES, REDISTRIBUTION OF CONTAMINANTS DURING DREDGING OPERATIONS) 

•	 REDUCTION IN VOLUMES REQUIRING REMEDIATION WITH COINCIDENT INCREASES IN THE FEASIBILITY OF 
IMPLEMENTING SEDIMENT REMEDIAL ACTIVITIES 

•	 REDUCTIONS IN COST. 

THE DISADVANTAGES OF NATURAL RECOVERY AS AN ELEMENT OF THE SELECTED REMEDY INCLUDE: 

•	 THE CONTINUED RISK OF EXPOSURE DURING THE NATURAL RECOVERY PERIOD 

•	 UNCERTAINTIES REGARDING PREDICTIONS OF FEASIBLE LEVELS OF SOURCE CONTROL AND ESTIMATED RECOVERY 
RATES 

•	 CONCERN ABOUT THE POSSIBILITY OF DISTURBANCE TO A RELATIVELY THIN NATURAL CAP (E.G., SEVERAL 
INCHES OF CLEAN SEDIMENT) BY PHYSICAL (E.G., SHIP SCOUR, WAVE EROSION) AND/OR BIOLOGICAL (E.G., 
BURROWING) PROCESSES. 

A MATHEMATICAL MODEL WAS DEVELOPED IN THE FEASIBILITY STUDY TO QUANTITATIVELY ASSESS NATURAL RECOVERY IN THE 
CB/NT PROBLEM AREAS. THE SEDIMENT CONTAMINATION ASSESSMENT MODEL (SEDCAM) IS A MASS BALANCE EQUATION THAT 
PREDICTS THE SEDIMENT CONCENTRATION OF CONTAMINANTS IN RELATION TO SOURCE LOADING, SEDIMENTATION RATES, 
SEDIMENT MIXING, BIODEGRADATION, AND CONTAMINANT LOSS AT THE SEDIMENT-WATER INTERFACE. THE MODEL ESTIMATES 
THE TIME REQUIRED FOR SEDIMENT CONCENTRATIONS TO DECREASE TO LEVELS CONSIDERED ACCEPTABLE (I.E., 
CONCENTRATIONS BELOW CHEMICAL-SPECIFIC SEDIMENT QUALITY OBJECTIVES). THE MODEL ALSO ALLOWED AN EVALUATION OF 
CHANGES IN AREAL EXTENT OF SEDIMENT PROBLEM AREAS GIVEN ESTIMATED LEVELS OF SOURCE CONTROL OVER VARYING 
TIMEFRAMES. A 10-YEAR TIMEFRAME FOR NATURAL RECOVERY WAS RECOMMENDED IN THE FEASIBILITY STUDY BASED ON 
PRECEDENTS IN ENVIRONMENTAL LEGISLATION; THE BALANCE OF REMEDIATION-RELATED IMPACTS RELATIVE TO CONTINUED 
EXPOSURE, MONITORING, AND PRACTICALITY; AND REQUIREMENTS IN THE 1989 PSWQA PLAN (PSWQA 1988) TO CONSIDER 
NATURAL RECOVERY, COST, AND FEASIBILITY IN DEVELOPING SEDIMENT REMEDIAL GUIDELINES. 

GIVEN SUFFICIENT LEVELS OF SOURCE CONTROL, NATURAL RECOVERY WAS PREDICTED IN THE FEASIBILITY STUDY (TETRA 
TECH 1988A) TO REDUCE THE VOLUME OF SEDIMENTS REQUIRING REMEDIATION AT THE CB/NT SITE BY UP TO 40 PERCENT. 
NATURAL RECOVERY WAS SHOWN TO BE EFFECTIVE WITHIN A 10-YEAR PERIOD FOLLOWING SOURCE CONTROL IN AREAS THAT 
WERE MARGINALLY CONTAMINATED ABOVE SEDIMENT QUALITY OBJECTIVES. THE ADVANTAGES OF INCORPORATING NATURAL 
RECOVERY AS AN ELEMENT OF THE REMEDY APPEARED TO OUTWEIGH THE DISADVANTAGES IN SUCH CIRCUMSTANCES. FOR 
EXAMPLE, CONCERN ABOUT THE INTEGRITY OF THE NATURAL CAP IS OFFSET BY THE RELATIVELY LOW IMPACT OF POTENTIAL 
EXPOSURE TO UNDERLYING SEDIMENTS IN MARGINALLY CONTAMINATED AREAS. NATURAL RECOVERY WAS THEREFORE CONSIDERED 
AN IMPORTANT MITIGATING FACTOR IN THE FEASIBILITY STUDY. 



#DA 
8. DESCRIPTION OF ALTERNATIVES 

THE PURPOSE OF THE CB/NT FEASIBILITY STUDY WAS TO DEVELOP AND EVALUATE THE MOST APPROPRIATE REMEDIAL 
STRATEGIES FOR CORRECTING THE HUMAN HEALTH AND ENVIRONMENTAL IMPACTS ASSOCIATED WITH CONTAMINATED SEDIMENTS 
IN THE CB/NT PROBLEM AREAS. THE FEASIBILITY STUDY DESCRIBED CLEANUP OBJECTIVES FOR THE SITE AND THEN 
PRESENTED A RANGE OF ALTERNATIVES THAT OFFERED VIABLE MEANS OF ACHIEVING THOSE OBJECTIVES. 

TEN CANDIDATE ALTERNATIVES WERE IDENTIFIED IN THE CB/NT FEASIBILITY STUDY:

 1. NO-ACTION

 2. INSTITUTIONAL CONTROLS

 3. IN SITU CAPPING

 4. REMOVAL/CONFINED AQUATIC DISPOSAL

 5. REMOVAL/NEARSHORE DISPOSAL

 6. REMOVAL/UPLAND DISPOSAL

 7. REMOVAL/SOLIDIFICATION/UPLAND DISPOSAL

 8. REMOVAL/INCINERATION/UPLAND DISPOSAL

 9. REMOVAL/SOLVENT EXTRACTION/UPLAND DISPOSAL

 10. REMOVAL/LAND TREATMENT. 

ALTHOUGH THE NAMES OF THE ALTERNATIVES REFLECT CHARACTERISTICS OF THE SPECIFIC SEDIMENT REMEDIAL ACTION THAT 
THEY INCLUDE, ALL CANDIDATE ALTERNATIVES EXCEPT THE NO-ACTION ALTERNATIVE ALSO INCLUDE ONE OR MORE OF THE 
FOLLOWING MAJOR ELEMENTS: 

•	 SITE USE RESTRICTIONS: PROTECT HUMAN HEALTH BY LIMITING ACCESS TO EDIBLE RESOURCES PRIOR TO AND 
DURING IMPLEMENTATION OF SOURCE AND SEDIMENT REMEDIAL ACTIVITIES. 

•	 SOURCE CONTROLS: IMPLEMENTED TO PREVENT RECONTAMINATION OF SEDIMENTS. SOURCE CONTROL MAY BE 
ENHANCED RELATIVE TO EXISTING PROGRAMS, AND CONSEQUENTLY ACCELERATE SEDIMENT REMEDIATION 
SCHEDULES BY PROVIDING ADDITIONAL RESOURCES TO FOCUS ACTIVITIES ON SOURCES THAT CONTRIBUTE 
CONTAMINANTS TO SEDIMENTS. 

•	 NATURAL RECOVERY: INCLUDED AS AN OPTIONAL (AND PREFERRED) REMEDIATION STRATEGY FOR MARGINALLY 
CONTAMINATED SEDIMENTS THAT ARE PREDICTED TO ACHIEVE ACCEPTABLE SEDIMENT QUALITY THROUGH BURIAL 
AND MIXING WITH NATURALLY ACCUMULATING CLEAN SEDIMENTS. 

•	 SEDIMENT REMEDIAL ACTION: ADDRESS SEDIMENTS CONTAINING CONTAMINATION THAT IS EXPECTED TO 
PERSIST FOR UNACCEPTABLE PERIODS OF TIME THROUGH CONFINEMENT AND TREATMENT OPTIONS. 

•	 SOURCE AND SEDIMENT MONITORING: REFINE CLEANUP VOLUME ESTIMATES, CHARACTERIZE THE EFFECTIVENESS 
OF SOURCE CONTROLS, AND ENSURE THAT THE REMEDY IS EFFECTIVE. 

THE WAY IN WHICH MAJOR ELEMENTS ARE INCLUDED IN EACH CANDIDATE ALTERNATIVE IS SUMMARIZED IN TABLE 6. 

THE FOLLOWING SECTION SUMMARIZES THE PROJECT CLEANUP OBJECTIVE. THE NEXT SECTION DESCRIBES THE GENERAL 
CHARACTERISTICS OF FIVE MAJOR ELEMENTS OF THE CANDIDATE ALTERNATIVES AND THEIR INTERRELATIONSHIPS. THIS IS 
FOLLOWED BY A DESCRIPTION OF THE GENERAL CHARACTERISTICS OF THE 10 CANDIDATE ALTERNATIVES AND THE SEDIMENT 
REMEDIAL ACTION THAT DISTINGUISH THEM. A DESCRIPTION OF ARARS AND OTHER FACTORS TO BE CONSIDERED (TBCS) 
CONCLUDES THE DESCRIPTION OF ALTERNATIVES. 

SEDIMENT CLEANUP OBJECTIVES AND EXTENT OF CONTAMINATION 

THE LONG-TERM SEDIMENT QUALITY GOAL FOR PUGET SOUND, DEFINED BY PSWQA (1988) AS THE ABSENCE OF ACUTE OR 
CHRONIC ADVERSE EFFECTS ON BIOLOGICAL RESOURCES OR SIGNIFICANT HUMAN HEALTH RISK, WAS TRANSLATED INTO A SET 
OF SEDIMENT QUALITY OBJECTIVES FOR THE CB/NT SITE. THE SEDIMENT QUALITY OBJECTIVES WERE DEFINED IN DISCRETE, 
MEASURABLE TERMS RELATIVE TO SPECIFIC HUMAN HEALTH RISK ASSESSMENTS AND ENVIRONMENTAL EFFECTS TESTS AND 
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ASSOCIATED INTERPRETIVE GUIDELINES. AS SUCH, SEDIMENT QUALITY OBJECTIVES FORM THE BASIS FOR BOTH SOURCE 
CONTROL AND SEDIMENT REMEDIAL ACTIONS. THE PROCESS FOR DEVELOPING THESE SEDIMENT QUALITY OBJECTIVES IS 
DESCRIBED IN GREATER DETAIL IN SECTIONS 7.1.4 AND 7.2.4 OF THIS RECORD OF DECISION, IN THE FEASIBILITY STUDY 
(TETRA TECH 1988A), AND IN THE DEVELOPMENT OF SEDIMENT CLEANUP GOALS (PTI 1988). 

SEDIMENT QUALITY OBJECTIVES WERE ALSO TRANSLATED INTO SEDIMENT REMEDIAL ACTION LEVELS AND SOURCE CONTROL 
LEVELS. SEDIMENT REMEDIAL ACTION LEVELS INCORPORATE TECHNICAL FEASIBILITY AND COST CONSIDERATIONS BY 
INCORPORATING MITIGATING FACTORS SUCH AS NATURAL RECOVERY. THE SEDIMENT REMEDIAL ACTION LEVEL DIFFERENTIATES 
AREAS THAT EXCEED THE SEDIMENT QUALITY OBJECTIVE, BUT ARE PREDICTED TO RECOVER NATURALLY, FROM THOSE THAT ARE 
MORE SIGNIFICANTLY CONTAMINATED AND THEREFORE REQUIRE ACTIVE REMEDIATION TO ACHIEVE THE SEDIMENT QUALITY 
OBJECTIVES. IF NATURAL RECOVERY IS PREDICTED TO BE EFFECTIVE IN ACHIEVING THE CLEANUP OBJECTIVE IN A 
REASONABLE TIMEFRAME (10 YEARS), THEN NO SEDIMENT REMEDIATION WOULD BE REQUIRED. 

FOR SOURCES, THE RELATIONSHIP TO THE SEDIMENT QUALITY OBJECTIVES IDENTIFIED FOR THE CB/NT SITE IS LESS 
DIRECT. ECOLOGY'S SOURCE CONTROL PROGRAM WILL CONSIDER APPLICABLE STATE SEDIMENT STANDARDS (CURRENTLY UNDER 
DEVELOPMENT) WHICH ARE ALSO BASED ON THE LONG-TERM SEDIMENT QUALITY GOAL FOR PUGET SOUND. ECOLOGY'S PROPOSED 
SOURCE CONTROL REQUIREMENTS INCORPORATE TECHNICAL FEASIBILITY AND COST CONSIDERATIONS BY REQUIRING 
UTILIZATION OF AKARTS AND COMPLIANCE WITH APPROPRIATE ARARS. SEDIMENT QUALITY STANDARDS (OR INTERIM VALUES) 
WILL NOT EXPLICITLY BE USED TO DERIVE EFFLUENT LIMITS, BUT THEY WILL BE CONSIDERED IN THE SELECTION OF 
APPROPRIATE TREATMENT TECHNOLOGIES. 

IN THE FEASIBILITY STUDY, SEDIMENT REMEDIAL ALTERNATIVES WERE DEVELOPED FOR TWO OPTIONS: 1) ACTIVE 
REMEDIATION OF ALL SEDIMENTS FAILING SEDIMENT QUALITY OBJECTIVES, AND 2) ACTIVE REMEDIATION OF SEDIMENTS 
FAILING REMEDIAL ACTION LEVELS AND NATURAL RECOVERY OF MARGINALLY CONTAMINATED AREAS. IN BOTH CASES, THE 
LONG-TERM OVERALL PROJECT CLEANUP OBJECTIVE WAS TO ATTAIN SEDIMENT QUALITY OBJECTIVES. THEREFORE, THE EXTENT 
OF CONTAMINATION IN EACH PROBLEM AREA WAS ESTIMATED ACCORDING TO CHEMICAL EXCEEDANCE OF ONE OR MORE OF THE 
SEDIMENT QUALITY OBJECTIVES. 

PROBLEM CHEMICALS THAT EXHIBITED THE GREATEST ELEVATION OVER EFFECTS INDICES (AET) OVER THE GREATEST AREA 
WERE SELECTED AS INDICATOR CHEMICALS IN THE CB/NT FEASIBILITY STUDY, AND USED TO SUPPORT THE DEVELOPMENT AND 
EVALUATION OF REMEDIAL ALTERNATIVES. THE SPATIAL DISTRIBUTION OF INDICATOR CHEMICALS WAS USED TO ESTIMATE 
THE VOLUME OF SEDIMENTS EXCEEDING THE SEDIMENT QUALITY OBJECTIVES IN THE FEASIBILITY STUDY AND TO DETERMINE 
THE EFFECT OF SOURCE CONTROL AND NATURAL RECOVERY. 

8.2 KEY ELEMENTS OF CANDIDATE ALTERNATIVES 

CANDIDATE ALTERNATIVES IDENTIFIED IN THE FEASIBILITY STUDY WERE REPRESENTED BY SPECIFIC COMBINATIONS OF 
SOURCE AND SEDIMENT-RELATED ACTIVITIES THAT IN MOST CASES (I.E., EXCLUDING THE NO-ACTION AND INSTITUTIONAL 
CONTROLS ALTERNATIVES) WERE STRUCTURED TO ACHIEVE THE PROJECT OBJECTIVE OF ACCEPTABLE SEDIMENT QUALITY WITHIN 
A REASONABLE TIME. ACCORDING TO THE FEASIBILITY STUDY, THIS PROJECT OBJECTIVE WAS TO BE ACHIEVED BY 
IMPLEMENTING THE MAJOR ELEMENTS OF EACH CANDIDATE ALTERNATIVE IN AN INTERDEPENDENT, INTEGRATED FASHION. 
SEDIMENT REMEDIAL ACTION WAS PROPOSED AFTER MAJOR SOURCES WERE IDENTIFIED AND CONTROLLED. NATURAL RECOVERY OF 
SEDIMENTS WAS DEFINED AS AN ACCEPTABLE OPTION IF IT WAS PREDICTED TO OCCUR FOR ALL OR PART OF A PROBLEM AREA 
WITHIN A REASONABLE TIME (I.E., WITHIN 10 YEARS FOLLOWING THE IDENTIFICATION AND CONTROL OF MAJOR SOURCES OF 
CONTAMINATION). MONITORING WAS DESCRIBED AS MOST IMPORTANT IN THE EARLY STAGES OF REMEDIAL ACTION TO ENSURE 
THAT SOURCES WOULD BE ADEQUATELY CONTROLLED AND TO PROVIDE A BASELINE FOR FUTURE ASSESSMENT OF ADEQUACY OF 
SOURCE CONTROL, RATE OF SEDIMENT RECOVERY, AND PERMANENCE OF SEDIMENT REMEDIAL ACTION. 

8.2.1 SITE USE RESTRICTIONS 

SITE USE RESTRICTIONS CONSIST MAINLY OF PUBLIC WARNINGS TO REDUCE POTENTIAL EXPOSURE TO SITE CONTAMINATION, 
PARTICULARLY INGESTION OF CONTAMINATED SEAFOOD. LOCAL HEALTH ADVISORIES ARE AN INTEGRAL PART OF THE OVERALL 
REMEDY BECAUSE THE ULTIMATE CLEANUP OBJECTIVE WAS PROJECTED TO BE ACHIEVED OVER A 10-15 YEAR PERIOD. 

8.2.2 SOURCE CONTROL 

SOURCE CONTROL ACTIVITIES SPECIFIED FOR THE 10 CANDIDATE ALTERNATIVES ARE CHARACTERIZED AS EITHER EXISTING 
PROGRAMS OR ENHANCED PROGRAMS (TABLE 6). THE DESIGNATION EXISTING PROGRAMS INDICATES THAT NO ADDITIONAL 
EFFORT WOULD BE EXPENDED TO ACCELERATE IMPLEMENTATION OF THESE PROGRAMS AND SUBSEQUENT SEDIMENT REMEDIAL 
ACTION. ENHANCED SOURCE CONTROL REQUIRES THAT ADDITIONAL RESOURCES BE FOCUSED ON IDENTIFICATION OF UNKNOWN 
SOURCES, CHARACTERIZATION OF SUSPECTED SOURCES, AND CONTROL OF KNOWN SOURCES THAT ARE CONTRIBUTING 
CONTAMINANTS TO THE HIGH PRIORITY PROBLEM AREAS AT THE CB/NT SITE. EXISTING SOURCE CONTROL PROGRAMS WERE 
FOCUSED ON BY THE COMMENCEMENT BAY UBAT FOLLOWING THE REMEDIAL INVESTIGATION. SOURCE CONTROL EFFORTS HAVE 
RECENTLY BEEN ENHANCED THROUGH A COOPERATIVE AGREEMENT BETWEEN EPA AND ECOLOGY AWARDED 30 JUNE 1989 (SEE 
SECTION 3.4). THIS EXPANDED EFFORT WILL ENSURE THAT SEDIMENT REMEDIAL ACTION TAKES PLACE IN A TIMELY 
FASHION. SOURCE CONTROL AND REMEDIAL ACTIVITIES RELATED TO SOURCES IN COMMENCEMENT BAY ARE BROAD-RANGING IN 



SCOPE AND STATUS OF ACTION. FOR MANY SOURCES (E.G., SHIPYARDS), THE IMPLEMENTATION OF BEST MANAGEMENT 
PRACTICES IS THE MAIN FORM OF REMEDIAL ACTION. THERE IS A VARIETY OF MORE TRADITIONAL TYPES OF REMEDIAL 
ACTION THAT HAVE BEEN OR WILL BE IMPLEMENTED TO MITIGATE CONTAMINATION AT SOURCES. THESE RANGE FROM 
PRELIMINARY ACTIONS THAT ADDRESS THE MOST SEVERE SITE CONTAMINATION (E.G., SITE STABILIZATION, EXPEDITED 
RESPONSE ACTION) TO MORE COMPREHENSIVE REMEDIAL MEASURES (I.E., REMEDIAL DESIGN AND REMEDIAL ACTION). IN 
GENERAL, APPROPRIATE SOURCE CONTROL ACTIONS HAVE BEEN IDENTIFIED ON THE BASIS OF SITE-SPECIFIC STUDIES. MANY 
OF THE ONGOING SOURCE-RELATED ACTIVITIES WERE INITIATED BASED ON THE RESULTS OF THE CB/NT REMEDIAL 
INVESTIGATION (TETRA TECH 1985) AND FOCUS ON PROBLEM AREAS AND PROBLEM CHEMICALS IDENTIFIED IN THE CB/NT 
REMEDIAL INVESTIGATION. SOURCE CONTROL ACTIONS FOR ADDITIONAL SIGNIFICANT SOURCES THAT ARE IDENTIFIED DURING 
THE ONGOING STUDIES WILL BE INTEGRATED INTO THE OVERALL REMEDY FOR EACH PROBLEM AREA. 

IN GENERAL, ECOLOGY WILL USE CONSENT ORDERS, CONSENT DECREES, AND ADMINISTRATIVE ORDERS TO DRIVE 
SOURCE-RELATED ACTIVITIES. ORDERS AND DECREES, WHICH CAN BE ISSUED AT ANY TIME DURING THE REMEDIAL PROCESS,
 MAY SPECIFY EITHER A SINGLE ACTION OR NUMEROUS ACTIONS. ONE OR MORE PERMITS ARE ALSO TYPICALLY REQUIRED 

TO IMPLEMENT SOURCE CONTROLS. MANY OF THE MAJOR SOURCES IN THE CB/NT AREA ARE SUBJECT TO NPDES OR RCRA 
PERMITS. IN ADDITION, SPECIAL PERMITS MAY BE REQUIRED FOR CERTAIN REMEDIAL ACTIVITIES (E.G., AIR QUALITY 
PERMITS FOR GROUNDWATER STRIPPING OF VOLATILE ORGANIC COMPOUNDS). A SUMMARY OF MAJOR PERMITS OR REGULATORY 
MECHANISMS RELEVANT TO SOURCE CONTROL ACTIONS IS PRESENTED IN SECTION 3. 

A SUMMARY OF THE STATUS OF SOURCE IDENTIFICATION, CHARACTERIZATION, AND CONTROL EFFORTS IN THE EIGHT HIGH 
PRIORITY AREAS ADDRESSED IN THIS RECORD OF DECISION IS PROVIDED IN TABLE 7. DETAILS OF THE PROCESS FOR 
DETERMINING THE ACCEPTABILITY OF SOURCE CONTROL EFFORTS ARE DESCRIBED IN SECTION 10. IMPLEMENTATION SCHEDULES 
FOR THIS RECORD OF DECISION ARE SUMMARIZED IN APPENDIX C. 

8.2.3 NATURAL RECOVERY 

IN THE CB/NT FEASIBILITY STUDY, THE ADVANTAGES AND DISADVANTAGES OF INCLUDING NATURAL RECOVERY WERE EVALUATED 
FOR ALL OF THE ALTERNATIVES THAT INCLUDE SEDIMENT REMEDIAL ACTION. IN THE CB/NT FEASIBILITY STUDY, TWO 
OPTIONS WERE ANALYZED FOR EACH CANDIDATE REMEDIAL ALTERNATIVE THAT CONSIDERED SEDIMENT REMEDIAL ACTION: 1) 
REMEDIAL ACTION ALONE ACHIEVES THE SEDIMENT QUALITY OBJECTIVE, AND 2) NATURAL RECOVERY IS CONSIDERED 
ACCEPTABLE FOR ALL PORTIONS OF THE PROBLEM AREA THAT ARE PREDICTED TO REACH THE SEDIMENT QUALITY OBJECTIVE 
WITHIN 10 YEARS, AND SEDIMENTS THAT ARE NOT PREDICTED TO ACHIEVE THIS OBJECTIVE ARE SUBJECT TO REMEDIAL 
ACTION. NATURAL RECOVERY OF SOME OR ALL OF A GIVEN PROBLEM AREA MAY OCCUR THROUGH CHEMICAL DEGRADATION, 
DIFFUSIVE LOSSES OF CONTAMINANTS ACROSS THE SEDIMENT-WATER INTERFACE, AND BURIAL AND MIXING OF CONTAMINATED 
SURFACE SEDIMENTS WITH RECENTLY DEPOSITED, CLEAN SEDIMENTS. 

NATURAL RECOVERY IS EXPECTED TO BE EFFECTIVE IN MARGINALLY CONTAMINATED PORTIONS OF EACH PROBLEM AREA, BUT IT 
IS NOT INTENDED TO ADDRESS SEVERE LEVELS OF CONTAMINATION. TO DETERMINE THE CLEANUP LEVEL, A RECOVERY FACTOR 
WAS DEVELOPED USING THE MATHEMATICAL MODEL SEDCAM (DESCRIBED IN SECTION 7.3.2). RECOVERY FACTORS REPRESENT 
THE RATIO OF THE CLEANUP LEVEL TO THE SEDIMENT QUALITY OBJECTIVES FOR DIFFERENT CHEMICALS. RECOVERY FACTORS 
DEVELOPED IN THE CB/NT FEASIBILITY STUDY RANGED FROM 1.2 TO 4.6 FOR DIFFERENT INDICATOR CHEMICALS IN THE 
DIFFERENT PROBLEM AREAS. THAT IS, IN SOME AREAS SEDIMENTS CONTAMINATED AT UP TO 4.6 TIMES THE SEDIMENT 
QUALITY OBJECTIVE WERE PREDICTED TO RECOVER WITHIN 10 YEARS FOLLOWING SOURCE CONTROL. THE VALUE OF A 
RECOVERY FACTOR IS A FUNCTION OF THE SOURCE LOADING RATE, SEDIMENTATION RATE, DEPTH OF THE SURFACE SEDIMENT 
MIXED LAYER, AND CHEMICAL DEGRADATION. RECOVERY FACTORS IDENTIFIED IN THE FEASIBILITY STUDY WERE BASED ON 
LIMITED DATA, AND WILL BE FURTHER DEVELOPED AS A RESULT OF CONTINUED SOURCE INVESTIGATION AND MONITORING, 
ADDITIONAL SEDIMENT SAMPLING CONDUCTED DURING REMEDIAL DESIGN, AND EMERGING INFORMATION ON OTHER PROCESSES 
(E.G., SEDIMENT RESUSPENSION, NEW DEGRADATION RATE DATA) THAT MAY ALTER RECOVERY RATES AND THE FEASIBILITY 
STUDY (TETRA TECH 1988A). 

8.2.4 SEDIMENT REMEDIAL ACTION 

SEDIMENT REMEDIAL ACTION IS DIRECTED AT SEDIMENTS THAT EXCEED THE SEDIMENT QUALITY OBJECTIVE OR ARE PREDICTED 
TO EXCEED THE SEDIMENT QUALITY OBJECTIVE WITHIN 10 YEARS (IF THE NATURAL RECOVERY OPTION IS INCLUDED IN THE 
OVERALL SITE REMEDY). SEDIMENT REMEDIAL ACTION FALLS INTO THE GENERAL CATEGORIES OF CONFINEMENT AND 
TREATMENT (TABLE 6). CONFINEMENT REMEDIES ISOLATE CONTAMINATED SEDIMENTS BUT DO NOT DECREASE TOXICITY, 
MOBILITY, OR VOLUME. TREATMENT ALTERNATIVES INCLUDE TECHNOLOGIES THAT DESTROY OR ENTRAP PROBLEM CHEMICALS, 
EFFECTIVELY REDUCING TOXICITY, MOBILITY, OR VOLUME. DETAILS OF THE SEDIMENT REMEDIAL ACTION THAT 
CHARACTERIZES THE 10 CANDIDATE ALTERNATIVES ARE DESCRIBED IN SECTION 8.3 AND THE FEASIBILITY STUDY (TETRA 
TECH 1988A). 

8.2.5 MONITORING 

SOURCE AND SEDIMENT MONITORING ARE CRITICAL FOR DETERMINING THE SUCCESS OF INDIVIDUAL REMEDIAL ACTIONS AND 
ENSURING THAT ALL NECESSARY REMEDIAL ACTIONS HAVE BEEN UNDERTAKEN IN A PROBLEM AREA. THE OVERALL OBJECTIVE 
OF SOURCE MONITORING IS TO DOCUMENT THE LEVEL OF SOURCE CONTROL ACHIEVED AND THE ATTAINMENT OF ENVIRONMENTAL 
QUALITY GOALS. SEDIMENT MONITORING WILL INCLUDE A COMBINATION OF CHEMICAL AND OPTIONAL BIOLOGICAL TESTS AS 



SUMMARIZED IN SECTION 8.1. FURTHER DETAIL REGARDING SAMPLING DESIGN AND MONITORING IS PROVIDED IN THE CB/NT 
FEASIBILITY STUDY (TETRA TECH 1988A) AND IN THE INTEGRATED ACTION PLAN (PTI 1988). SAMPLING AND TEST 
EVALUATION PROTOCOLS FOR ENVIRONMENTAL EFFECTS, AS WELL AS THE AET DATABASE, ARE TO REMAIN CONSISTENT WITH 
ANY ADJUSTMENTS ADOPTED BY THE PUGET SOUND ESTUARY PROGRAM. NEW TESTS WILL ONLY BE CONSIDERED IF THEY ARE 
ADOPTED AS REPLACEMENTS FOR ONE OF THE THREE BIOLOGICAL INDICATORS DESCRIBED IN THIS RECORD OF DECISION. 
WHEN BOTH BIOLOGICAL AND CHEMICAL TEST RESULTS ARE AVAILABLE FOR A PARTICULAR SEDIMENT SAMPLING STATION, THE 
RESULTS OF A PARTICULAR BIOLOGICAL TEST WILL OUTWEIGH THE AET PREDICTIONS OF THAT BIOLOGICAL EFFECT BASED ON 
CHEMISTRY. 

SOURCE MONITORING DATA ARE COLLECTED AS PART OF THE SOURCE CONTROL PROGRAMS DISCUSSED ABOVE IN SECTION 8.2.2. 
DURING SEDIMENT REMEDIAL DESIGN, MONITORING OF POORLY CHARACTERIZED SOURCES MAY ALSO BE NECESSARY TO REFINE 
ESTIMATES OF THE IMPORTANCE OF SOURCE CONTROL AT THOSE FACILITIES. THIS MONITORING MAY BE COORDINATED WITH 
RECONNAISSANCE SURVEYS DESIGNED TO ASSESS THE RELATIVE IMPORTANCE OF ONGOING AND HISTORICAL SOURCES OF 
CONTAMINATION. 

MONITORING OF SEDIMENT CONTAMINATION IS CONDUCTED BEFORE AND AFTER SEDIMENT REMEDIATION AND SERVES THE 
FOLLOWING PURPOSES: 

•	 BASELINE SEDIMENT SAMPLING DURING REMEDIAL DESIGN AND AGAIN DURING REMEDIAL ACTION ESTABLISHES 
A RECENT BASIS FOR ASSESSING THE SUCCESS OF THE REMEDIAL ALTERNATIVE 

•	 MONITORING IS USED TO CONFIRM PREDICTED RECOVERY OF PROBLEM SEDIMENTS WITHIN A REASONABLE TIME 
PERIOD (10 YEARS) WHEN SEDIMENT REMEDIAL ACTION IS NOT REQUIRED FOR ALL OR A PORTION OF THE 
CLEANUP VOLUME 

•	 POST-REMEDIAL ACTION MONITORING ENABLES ASSESSMENT OF THE SUCCESS OF SOURCE CONTROL EFFORTS AND 
PROVIDES A RECORD INDICATING THAT THE SEDIMENT PROBLEM HAS BEEN MITIGATED (E.G., SUCCESSFUL 
OPERATION OF A DISPOSAL FACILITY). 

BASELINE MONITORING REQUIREMENTS ARE SATISFIED BY SAMPLING CONDUCTED DURING REMEDIAL DESIGN TO REFINE THE 
ESTIMATED CLEANUP VOLUME AND DURING SEDIMENT REMEDIAL ACTION TO SERVE AS A BASELINE FOR EVALUATING NATURAL 
RECOVERY PROCESSES. ADDITIONAL MONITORING MAY BE ADVISABLE DEPENDING ON THE TIME LAPSE BEFORE IMPLEMENTATION 
OF THE SEDIMENT REMEDIAL ALTERNATIVE. 

THE RECOMMENDED FREQUENCY OF SEDIMENT MONITORING DEPENDS ON THE DOCUMENTED SUCCESS OF SOURCE CONTROL. ANNUAL 
SAMPLING FOR SEDIMENT CHEMISTRY AND BIOLOGICAL EFFECTS IS RECOMMENDED FOR THE FIRST SEVERAL YEARS FOLLOWING 
IMPLEMENTATION OF SEDIMENT REMEDIAL ACTION. IF RESULTS CONFIRM THAT SOURCES HAVE BEEN ADEQUATELY CONTROLLED, 
THEN THE FREQUENCY CAN BE DECREASED. FOR WELL CONTROLLED SOURCES OR IN THE ABSENCE OF ONGOING SOURCES, 
SEDIMENT MONITORING IS USED PRIMARILY TO DETERMINE THE SUCCESS OF SEDIMENT REMEDIAL ACTION. WHEN ONLY 
PARTIAL SOURCE CONTROL IS POSSIBLE, MORE FREQUENT SEDIMENT MONITORING MAY BE NECESSARY TO DETERMINE THE NEED 
FOR SUBSEQUENT SEDIMENT REMEDIAL ACTION. 

8.3 CANDIDATE ALTERNATIVES 

EACH CANDIDATE ALTERNATIVE REPRESENTS A COMBINATION OF THE MAJOR ELEMENTS DESCRIBED ABOVE. IMPLICIT IN EACH 
OF THE IDENTIFIED ALTERNATIVES (EXCEPT NO-ACTION) IS THE AGGRESSIVE PURSUIT OF SOURCE CONTROL MEASURES UNDER 
ALL EXISTING ENVIRONMENTAL AUTHORITIES TO REDUCE CONTAMINANT INPUTS TO SEDIMENTS TO THE MAXIMUM EXTENT 
POSSIBLE USING AKARTS. THE LEVEL OF SOURCE CONTROL WAS CONSIDERED IN EVALUATING ALTERNATIVES TO ASSESS 
LONG-TERM EFFECTIVENESS AND THE POTENTIAL FOR NATURAL RECOVERY. DETAILS OF THESE CANDIDATE ALTERNATIVES ARE 
PRESENTED IN THE FEASIBILITY STUDY (TETRA TECH 1988A). 

8.3.1 ALTERNATIVE 1: NO-ACTION 

THE NO-ACTION ALTERNATIVE SUPPLIES A BASELINE AGAINST WHICH OTHER SEDIMENT REMEDIAL ALTERNATIVES CAN BE 
COMPARED. UNDER THE NO-ACTION ALTERNATIVE THE SITE WOULD BE LEFT LARGELY UNCHANGED, WITH NO REMEDIATION OF 
SEDIMENT CONTAMINATION, ALTHOUGH SOME DEGREE OF NATURAL RECOVERY MAY BE EVIDENT IN AREAS IMPACTED BY 
HISTORICAL SOURCES. THIS ALTERNATIVE DOES NOTHING TO MITIGATE THE PUBLIC HEALTH AND ENVIRONMENTAL RISKS 
ASSOCIATED WITH THE SITE, BUT ITS EVALUATION IS REQUIRED BY THE NCP. ABSENCE OF ANY ADDITIONAL RESOURCES FOR 
SOURCE CONTROL THROUGH AN EPA/ECOLOGY COOPERATIVE AGREEMENT UNDER SUPERFUND IS AN IMPLICIT ELEMENT OF THIS 
ALTERNATIVE. POTENTIAL IMPACTS OF THE NO-ACTION ALTERNATIVE INCLUDE THE FOLLOWING: 

•	 CONTINUED POTENTIAL FOR HUMAN HEALTH EFFECTS ASSOCIATED WITH CONSUMPTION OF CONTAMINATED FISH 
AND SHELLFISH 

•	 CONTINUED HIGH INCIDENCE OF FISH DISEASE (E.G., LIVER LESIONS) 



• CONTINUED BIOACCUMULATION OF PROBLEM CHEMICALS IN THE AQUATIC FOOD CHAIN 

•	 CONTINUED DEPRESSIONS OF THE BENTHIC COMMUNITIES (REDUCING THE VALUE OF CONTAMINATED AREAS AS 
HABITAT FOR FISHERY RESOURCES) 

•	 CONTINUED ACUTE AND CHRONIC TOXICITY FOR MARINE ORGANISMS ASSOCIATED WITH SEDIMENTS. 

8.3.2 ALTERNATIVE 2: INSTITUTIONAL CONTROLS 

INSTITUTIONAL CONTROLS INCLUDE ACCESS RESTRICTIONS, LIMITATIONS ON RECREATIONAL USE OF NEARSHORE AREAS, 
ISSUANCE OF PUBLIC HEALTH ADVISORIES, MONITORING TO EVALUATE CHANGES IN SEDIMENT CHARACTERISTICS, AND MOST 
IMPORTANT, ENHANCED REGULATORY CONTROL OF CONTAMINANT SOURCES SPECIFICALLY ORIENTED TOWARD MITIGATION OF 
SEDIMENT CONTAMINATION. LIMITATIONS ON ACCESS AND RECREATION (E.G., FISHING, DIVING) REDUCE HUMAN EXPOSURE 
AND RISK TO PUBLIC HEALTH, BUT DO NOTHING TO MITIGATE THE EXISTING ENVIRONMENTAL IMPACT MENTIONED UNDER THE 
NO-ACTION ALTERNATIVE. SOME DEGREE OF LONG-TERM MITIGATION IS EXPECTED AS A RESULT OF REDUCTION IN SOURCE 
LOADINGS. SEDIMENT MONITORING IS INCLUDED IN THIS ALTERNATIVE TO PERMIT IDENTIFICATION OF CONTAMINANT 
MIGRATION PATTERNS AND ASSESS SEDIMENT RECOVERY ASSOCIATED WITH SOURCE CONTROL. MONITORING WOULD BE DESIGNED 
TO ENABLE ASSESSMENT OF CHANGES IN RISKS TO PUBLIC HEALTH AND THE ENVIRONMENT BEFORE IMPACTS ARE REALIZED. 

8.3.3 ALTERNATIVE 3: IN SITU CAPPING 

IN SITU CAPPING INVOLVES CONTAINMENT AND ISOLATION OF CONTAMINATED SEDIMENTS THROUGH PLACEMENT OF CLEAN 
MATERIAL ON TOP OF EXISTING SUBSTRATE. THE CAPPING MATERIAL MAY BE CLEAN, DREDGED MATERIAL OR FILL (E.G., 
SAND). IN ADDITION, IT MAY BE FEASIBLE TO INCLUDE ADDITIVES (E.G., BENTONITE) TO REDUCE THE HYDRAULIC 
PERMEABILITY OF THE CAP OR SORBENTS TO INHIBIT CONTAMINANT MIGRATION. BOTH MECHANICAL AND HYDRAULIC DREDGING 
EQUIPMENT CAN BE USED FOR IN SITU CAPPING OPERATIONS. COHESIVE, MECHANICALLY DREDGED MATERIAL WOULD BE 
PLACED BY USING A SPLIT-HULLED BARGE. HYDRAULICALLY DREDGED MATERIAL WOULD BE PLACED BY USING A DOWNPIPE AND 
DIFFUSER. DEPENDING ON SITE TOPOGRAPHY, DIKING MAY BE NECESSARY ALONG A MARGIN OF THE CAPPED SEDIMENTS TO 
PROVIDE LATERAL CAP SUPPORT. 

FOR THE PURPOSES OF EVALUATING THE CAPPING ALTERNATIVE AND ESTIMATING COSTS, IT WAS ASSUMED THAT CLEAN, 
DREDGED MATERIAL FROM THE PUYALLUP RIVER WOULD BE USED TO CONSTRUCT THE CAP. ALTHOUGH IN SITU CAPPING HAS 
BEEN SUCCESSFULLY CONDUCTED WITH HYDRAULIC DREDGING EQUIPMENT, FOR COSTING PURPOSES IT WAS ASSUMED THAT THE 
CAPPING MATERIAL WOULD BE DREDGED USING A CLAMSHELL DREDGE TO MAINTAIN COHESIVENESS, TRANSPORTED TO THE 
PROBLEM AREAS, AND DEPOSITED HYDRAULICALLY TO CREATE A CAP WITH A MINIMUM THICKNESS OF 3 FEET. EVALUATION 
DURING DESIGN MAY DICTATE PLACEMENT OF ADDITIONAL CAPPING MATERIAL TO PREVENT FAILURE DUE TO EROSION OR 
DIFFUSION OF MOBILE CONTAMINANTS. 

8.3.4 ALTERNATIVE 4: REMOVAL/CONFINED AQUATIC DISPOSAL 

SEVERAL CONFINED AQUATIC DISPOSAL OPTIONS WERE DESCRIBED IN THE CB/NT FEASIBILITY STUDY. THESE OPTIONS 
INCLUDE WATERWAY CONFINED AQUATIC DISPOSAL, SHALLOW-WATER CONFINED AQUATIC DISPOSAL, OPEN-WATER CONFINED 
AQUATIC DISPOSAL, AND OPEN-WATER MOUNDED CONFINED AQUATIC DISPOSAL. THESE OPTIONS DIFFER FROM ONE ANOTHER 
BASED LARGELY ON LOCATION, DEPTH, AND PHYSICAL CHARACTERISTICS OF THE DISPOSAL SITE. DESIGN FEATURES OF AN 
IN-WATERWAY CONFINED AQUATIC DISPOSAL SITE ARE ILLUSTRATED IN FIGURE 14. MECHANICAL DREDGING FOLLOWED BY 
SPLIT-HULLED BARGE PLACEMENT TECHNIQUES CAN BE USED TO IMPLEMENT THIS ALTERNATIVE. THE THICKNESS OF THE CAP 
REQUIRED FOR CONFINED AQUATIC DISPOSAL OPTIONS RANGES FROM 3 TO 6 FEET, DEPENDING ON WAVE AND TIDAL ENERGIES 
AND WATER DEPTH AT THE DISPOSAL SITE. ONSITE CONFINED AQUATIC DISPOSAL COULD BE IMPLEMENTED WITHIN A 
DESIGNATED SHIPPING AREA. THIS APPROACH WOULD ENTAIL DREDGING AN AREA WELL BELOW THE ZONE OF CONTAMINATION, 
DEPOSITING CONTAMINATED DREDGED MATERIAL IN THE EXCAVATED PIT, AND CAPPING IT WITH A THICK LAYER OF CLEAN, 
DREDGED MATERIAL IF FUTURE NAVIGATIONAL DREDGING WERE ANTICIPATED. 

USE OF AN OFFSITE OPEN-WATER CONFINED AQUATIC DISPOSAL SITE WAS ASSUMED IN THE CB/NT FEASIBILITY STUDY FOR 
COSTING PURPOSES BECAUSE A DEEP-WATER SITE OF SUFFICIENT CAPACITY FOR A LARGE VOLUME OF MATERIAL HAD BEEN 
IDENTIFIED AS POTENTIALLY VIABLE. A CLAMSHELL DREDGE WOULD BE USED TO MAINTAIN NEARLY IN SITU DENSITIES. 
ALSO, BY MINIMIZING WATER ENTRAINMENT, A CLAMSHELL DREDGE WOULD RESULT IN EASIER TRANSPORT AND FEWER OR LESS 
SEVERE WATER QUALITY IMPACTS DURING DREDGING AND DISPOSAL OPERATIONS. DREDGED MATERIALS WOULD BE TRANSPORTED 
TO THE DISPOSAL SITE AND PLACED DIRECTLY USING A SPLIT-HULLED BARGE TO LIMIT BULKING AND WATER COLUMN 
IMPACTS. CAPPING MATERIALS WOULD SUBSEQUENTLY BE PLACED IN THE DISPOSAL SITE USING A SUBMERGED DIFFUSER 
SYSTEM TO MINIMIZE WATER COLUMN TURBIDITY AND FACILITATE MORE ACCURATE PLACEMENT OF MATERIALS. USE OF THE 
DIFFUSER SYSTEM WOULD ELIMINATE UPPER WATER COLUMN IMPACTS BY RADIALLY DISPERSING THE MATERIAL PARALLEL TO 
AND JUST ABOVE THE BOTTOM AT LOW VELOCITY (PHILLIPS ET AL. 1985). 

8.3.5 ALTERNATIVE 5: REMOVAL/NEARSHORE DISPOSAL 

DREDGING FOLLOWED BY CONFINED DISPOSAL IN THE NEARSHORE ENVIRONMENT IS ANOTHER ALTERNATIVE FOR SEDIMENT 
REMEDIATION AT THE CB/NT SITE. GENERALLY, NEARSHORE SITES MUST BE DIKED BEFORE THEY CAN RECEIVE DREDGED 



MATERIAL. THERE ARE ESSENTIALLY NO LIMITATIONS IN THE SELECTION OF DREDGING AND TRANSPORT EQUIPMENT, 
ALTHOUGH HYDRAULIC DREDGING FOLLOWED BY PIPELINE TRANSPORT TO THE DISPOSAL FACILITY IS CONSIDERED OPTIMAL 
(PHILLIPS ET AL. 1985). ALL VARIATIONS CONSIDERED FOR THE REMOVAL/NEARSHORE DISPOSAL OPTION USE INDUSTRY 
STANDARD EQUIPMENT AND METHODS THAT ARE GENERALLY AVAILABLE. HYDRAULIC DREDGING CONFINES DREDGED MATERIAL TO 
A PIPELINE DURING TRANSPORT, THEREBY MINIMIZING EXPOSURE POTENTIAL AND HANDLING REQUIREMENTS. SYSTEMS FOR 
MANAGEMENT AND TREATMENT OF DREDGE WATER CAN BE READILY INCORPORATED INTO THE FACILITY DESIGN. THE DISTANCES 
BETWEEN SEVERAL OF THE PROBLEM AREAS AND A TENTATIVELY IDENTIFIED BLAIR WATERWAY NEARSHORE DISPOSAL SITE ARE 
GREAT. MATERIAL DREDGING WITH A CLAMSHELL SYSTEM WOULD BE USED FOR IMPLEMENTING THIS ALTERNATIVE IN PROBLEM 
AREAS MORE THAN 2 MILES FROM THE DISPOSAL SITE. FOR PROBLEM AREAS WITHIN 2 MILES, A HYDRAULIC DREDGING 
SYSTEM WOULD BE POSSIBLE. LOGISTICAL PROBLEMS MAY BE ENCOUNTERED, HOWEVER, IN AREAS WITH HEAVY MARINE 
TRAFFIC. 

A SCHEMATIC DRAWING DEPICTING GENERAL FEATURES OF A NEARSHORE CONFINED DISPOSAL FACILITY IS PRESENTED IN 
FIGURE 15. TO ACCOMMODATE A DREDGE WATER CONTROL SYSTEM USING CHEMICAL FLOCCULATION, THE SECONDARY SETTLING 
BASIN WOULD RESEMBLE THAT ILLUSTRATED IN FIGURE 16. OTHER ASSUMED DESIGN FEATURES INCLUDE FILL DEPTH OF 30 
FEET AND A MINIMUM CAP THICKNESS OF 3 FEET. ADDITIONAL CAPPING MATERIAL MAY BE REQUIRED TO FACILITATE 
SUBSEQUENT CONSTRUCTION OVER THE CONFINEMENT FACILITY. THE FACILITY WAS ASSUMED TO BE UNLINED. 

FOR THE PURPOSE OF EVALUATING THIS ALTERNATIVE IN THE FEASIBILITY STUDY, IT WAS ASSUMED THAT THE NEARSHORE 
DISPOSAL FACILITY IN BLAIR WATERWAY WOULD BE USED. FOR THE RECORD OF DECISION, THIS ALTERNATIVE WAS 
EVALUATED AND COSTS WERE DEVELOPED ASSUMING DISPOSAL WAS INCORPORATED INTO PLANNED CONSTRUCTION PROJECTS. 

8.3.6 ALTERNATIVE 6: REMOVAL/UPLAND DISPOSAL 

DREDGING FOLLOWED BY UPLAND DISPOSAL WOULD INVOLVE THE TRANSFER OF DREDGED MATERIAL TO A LAND-BASED 
CONFINEMENT FACILITY AND WOULD BE IMPLEMENTED FOLLOWING SOURCE CONTROL. SEDIMENT COULD BE DREDGED EITHER 
MECHANICALLY OR HYDRAULICALLY AND TRANSFERRED TO THE DISPOSAL SITE BY TRUCK, RAIL, OR PIPELINE. AS IN THE 
CASE OF NEARSHORE DISPOSAL, THE ALTERNATIVE CAN BE IMPLEMENTED USING STANDARD DREDGING AND TRANSPORT 
EQUIPMENT THAT IS GENERALLY USED FOR SIMILAR OPERATIONS. PROVISIONS WOULD BE REQUIRED FOR THE MANAGEMENT OF 
DREDGE WATER AND LEACHATE GENERATED DURING THE DEWATERING PROCESS. DISPOSAL SITE DESIGN FEATURES WOULD 
INCLUDE A LINER AND CAP. THE LINER SYSTEM WOULD INCLUDE AN UNDERDRAINAGE SYSTEM FOR DEWATERING THE FILL 
MATERIAL AND FOR CONTROLLING LEACHATE OVER THE LONG TERM. THE UNDERDRAINAGE SYSTEM WOULD BE DESIGNED TO 
OPERATE AS EITHER A PASSIVE COLLECTION SYSTEM OR A VACUUM-ASSISTED DEWATERING SYSTEM. 

A SCHEMATIC DRAWING OF AN UPLAND CONFINEMENT FACILITY IS PRESENTED IN FIGURE 17. DREDGE WATER CLARIFICATION 
(E.G., USING THE SECONDARY SETTLING BASIN AND CHEMICAL CLARIFICATION DESIGN SHOWN IN FIGURE 16) WOULD BE AN 
ESSENTIAL FEATURE OF THE FACILITY. IT WAS ASSUMED THAT THE DISPOSAL FACILITY WOULD BE CONSTRUCTED TO CONTAIN 
CONTAMINATED DREDGED MATERIAL TO A DEPTH OF 15 FEET. A DUAL SYNTHETIC LINER AND PASSIVE UNDERDRAINAGE SYSTEM 
WOULD BE INCLUDED TO PERMIT REMOVAL OF PERCOLATING DREDGE WATER AND ALLOW FOR LONG-TERM LEACHATE COLLECTION. 
DREDGED MATERIAL WOULD SETTLE, AND PONDED DREDGE WATER WOULD BE REMOVED. PASSIVE COLLECTION OF PERCOLATING 
WATER WOULD CONTINUE UNTIL THE FILL CONSOLIDATES TO AN EXTENT THAT ALLOWS CAPPING OPERATIONS TO COMMENCE. THE 
UPLAND LANDFILL WOULD BE LINED WITH A SYNTHETIC LINER MATERIAL OR CLAY AND WOULD HAVE AN UNDERDRAINAGE 
SYSTEM. THE CAP WOULD BE 2 FEET THICK AND WOULD BE COMPOSED OF CLAY. 

FOR THE PURPOSE OF EVALUATING THIS ALTERNATIVE, IT WAS ASSUMED THAT AN UPLAND DISPOSAL SITE WOULD BE 
DEVELOPED WITHIN 3 MILES OF THE PROBLEM AREA TO MEET THE CERCLA PREFERENCE TO AVOID THE OFFSITE TRANSPORT AND 
DISPOSAL OF UNTREATED WASTE. COMPARED TO THE IN SITU CAPPING AND NEARSHORE DISPOSAL ALTERNATIVES, ADDITIONAL 
TIME WOULD BE REQUIRED PRIOR TO IMPLEMENTATION TO ALLOW FOR SITING AND DEVELOPMENT OF AN UPLAND DISPOSAL 
FACILITY. DREDGING WOULD BE CONDUCTED USING A PIPELINE CUTTERHEAD DREDGE, AND MATERIAL WOULD BE 
HYDRAULICALLY TRANSPORTED TO THE DISPOSAL SITE. 

8.3.7 ALTERNATIVE 7: REMOVAL/SOLIDIFICATION/UPLAND DISPOSAL 

SOLIDIFICATION, IN CONJUNCTION WITH CLAMSHELL DREDGING AND UPLAND DISPOSAL, IS ANOTHER OPTION FOR TREATMENT 
OF CONTAMINATED DREDGED MATERIAL. TREATMENT BY SOLIDIFICATION COULD BE CONDUCTED AT EITHER NEARSHORE OR 
UPLAND DISPOSAL SITES. EITHER HYDRAULIC OR MECHANICAL DREDGING EQUIPMENT COULD BE USED TO REMOVE THE 
CONTAMINATED SEDIMENT. IN THE FORMER CASE, SEDIMENTATION TO REMOVE MOST OF THE DREDGE WATER WOULD BE REQUIRED 
PRIOR TO BLENDING IN THE SOLIDIFICATION AGENTS. AS DISCUSSED IN THE CB/NT FEASIBILITY STUDY, SEVERAL 
SOLIDIFICATION AGENTS AND IMPLEMENTATION SCENARIOS ARE FEASIBLE FOR THIS TREATMENT OPTION, ALTHOUGH NONE HAS 
BEEN FIELD TESTED WITH MARINE SEDIMENTS. 

DESIGN FEATURES FOR THE DISPOSAL FACILITY WOULD DEPEND ON THE HAZARD LEVEL OF THE SOLIDIFIED SEDIMENT. IN 
DEVELOPING THIS ALTERNATIVE, IT WAS ASSUMED THAT THE TREATED MATERIAL WOULD NOT BE A RCRA HAZARDOUS WASTE AND 
THAT THE CONFINEMENT FACILITY WOULD BE DESIGNED TO SATISFY MINIMUM FUNCTIONAL STANDARDS FOR LANDFILLS IN 
ACCORDANCE WITH STATE REGULATIONS (WAC 173-304). THE LINER WOULD BE COMPOSED OF CLAY OR BE A SYNTHETIC 
LINER, WHICH WOULD MEET THE MAXIMUM PERMEABILITY STANDARD OF 1X10-7 CM/SECOND. AN UNDERDRAINAGE SYSTEM ATOP 
THE LINER WOULD REMOVE DREDGE WATER. THE FACILITY WOULD ACCOMMODATE A 15-FOOT FILL DEPTH AND BE CAPPED WITH 



2 FEET OF CLAY TO MEET A PERMEABILITY STANDARD OF 110-6 CM/SECOND. 

FOR THE PURPOSE OF DEVELOPING COST ESTIMATES, IT WAS ASSUMED THAT A CEMENT/POZZOLANIC PROCESS WOULD BE USED. 
FOR THE EVALUATION OF THIS ALTERNATIVE, CONTAMINATED SEDIMENTS WERE ASSUMED TO BE MECHANICALLY DREDGED AND 
TRANSPORTED TO THE UPLAND SITE. DREDGED MATERIAL WOULD BE STAGED IN HOPPERS AND FED BY A SCREW CONVEYOR 
SYSTEM FOR SOLIDIFICATION. MIXING WOULD BE COMPLETED IN A TREATMENT FACILITY WITH IN-LINE MIXING OF 
SOLIDIFICATION AGENTS. DISCHARGE WOULD BE EITHER DIRECTLY TO THE CONFINEMENT FACILITY OR TO A TRUCK FOR 
TRANSPORT TO THE FACILITY. CURING TIMES FOR THE PROCESS MAY BE EXTENDED AS A RESULT OF THE SALT CONTENT OF 
THE DREDGED MATERIAL. 

8.3.8 ALTERNATIVE 8: REMOVAL/INCINERATION/UPLAND DISPOSAL 

ALTHOUGH INCINERATION PERMANENTLY ELIMINATES ORGANIC CONTAMINATION IN SEDIMENTS, THIS ALTERNATIVE HAS LIMITED 
APPLICATION IN THE CB/NT SITE FOR TWO REASONS. FIRST, MOST PROBLEM AREAS ARE CHARACTERIZED BY SIGNIFICANT 
METALS CONTAMINATION, WHICH IS NOT MITIGATED BY INCINERATION. SECOND, MARINE SEDIMENTS ARE CHARACTERIZED BY 
VERY LOW BTU CONTENT, MAKING INCINERATION EXTREMELY ENERGY-INTENSIVE AND LESS COST-EFFECTIVE. AS FOR THE 
OTHER ALTERNATIVES, IMPLEMENTATION OF SOURCE CONTROL MEASURES WAS ASSUMED. 

FOR THIS ALTERNATIVE, SEDIMENTS WERE ASSUMED TO BE MECHANICALLY DREDGED, USING A WATERTIGHT CLAMSHELL BUCKET 
TO MINIMIZE WATER CONTENT OF THE DREDGED MATERIAL, MINIMIZE WATER COLUMN PARTITIONING OF CONTAMINANTS, AND 
MAINTAIN IN SITU SEDIMENT DENSITIES. THE DREDGED MATERIAL WOULD BE TRANSPORTED TO SHORE BY BARGE AND THEN TO 
AN UPLAND SITE FOR INCINERATION. IT IS POSSIBLE THAT AN INCINERATOR COULD BE LOCATED ADJACENT TO THE PROBLEM 
AREA AND TRANSPORT BY TRUCK COULD BE AVOIDED. ANALYSIS OF THE INCINERATED RESIDUE MAY REVEAL THAT THE 
MATERIAL NO LONGER REQUIRES SPECIAL HANDLING AND CONFINEMENT. OPEN WATER DISPOSAL MAY BE A FEASIBLE OPTION 
FOR DISPOSAL OF INCINERATED CONTAMINATED DREDGED MATERIAL, BUT FOR THIS ALTERNATIVE, DISPOSAL IN A MINIMUM 
SECURITY LANDFILL WAS ASSUMED FOR EVALUATION. 

8.3.9 ALTERNATIVE 9: REMOVAL/SOLVENT EXTRACTION/UPLAND DISPOSAL 

FOR SEDIMENTS CONTAINING PRIMARILY ORGANIC CONTAMINANTS, SOLVENT EXTRACTION FOLLOWED BY INCINERATION OF THE 
ORGANIC CONCENTRATE WOULD BE A FEASIBLE ALTERNATIVE. THIS APPROACH TO SEDIMENT REMEDIATION WOULD RESULT IN 
PERMANENT REMOVAL AND DESTRUCTION OF ORGANIC COMPOUNDS. IT WAS ASSUMED THAT CONTAMINATED SEDIMENTS WOULD BE 
DREDGED USING A CLAMSHELL, TRANSPORTED VIA BARGE, AND OFFLOADED USING A CLAMSHELL TO AN ONSHORE TREATMENT 
FACILITY. THE CONTAMINATED DREDGED MATERIAL WOULD BE TREATED, DRIED, AND TRANSPORTED TO AN UPLAND DISPOSAL 
FACILITY. BECAUSE THE PROCESS EFFECTIVELY DEWATERS THE SOLIDS, STABILIZATION WAS CONSIDERED UNNECESSARY. 

FOR THE PURPOSE OF EVALUATING THIS ALTERNATIVE, USE OF THE BEST TECHNOLOGY MARKETED BY RESOURCES CONSERVATION 
COMPANY (BELLEVUE, WASHINGTON) WAS ASSUMED. EFFLUENTS FROM THE PROCESS WOULD INCLUDE WASTEWATER AND TREATED 
SOLIDS, AND A CONCENTRATED ORGANIC WASTE THAT MIGHT REQUIRE ADDITIONAL TREATMENT. SOLIDS RETAIN A LOW 
RESIDUAL CONCENTRATION OF EXTRACTING SOLVENT, AND DEPENDING ON METALS CONTENT, MAY BE RETURNED TO THE REMOVAL 
SITE FOR UNCONFINED DISPOSAL, PLACED IN A PSDDA OPEN-WATER DISPOSAL SITE, OR LANDFILLED IN A SECURE FACILITY. 
THE LATTER WAS ASSUMED FOR ESTIMATING COSTS. THE EXTRACTING SOLVENT, TYPICALLY TRIETHYLAMINE, IS NOT A 
LISTED HAZARDOUS WASTE CONSTITUENT, WHICH SIMPLIFIES WASTE SOLIDS AND WASTEWATER DISPOSAL. 

8.3.10 ALTERNATIVE 10: REMOVAL/LAND TREATMENT 

FOR SEDIMENTS CONTAMINATED WITH BIODEGRADABLE ORGANIC COMPOUNDS, A LAND TREATMENT OPTION WAS CONSIDERED. 
LAND TREATMENT INVOLVES THE INCORPORATION OF WASTE INTO THE SURFACE ZONE OF SOIL, FOLLOWED BY MANAGEMENT OF 
THE TREATMENT AREA TO OPTIMIZE DEGRADATION BY NATURAL SOIL MICROORGANISMS. CHEMICAL AND PHYSICAL 
CHARACTERISTICS OF THE WASTE NEED TO BE EVALUATED TO DETERMINE THE AMOUNT THAT CAN SAFELY BE LOADED ONTO THE 
SOIL WITHOUT ADVERSELY IMPACTING GROUNDWATER. SOILS POSSESS SUBSTANTIAL CATION EXCHANGE CAPACITY, WHICH CAN 
EFFECTIVELY IMMOBILIZE METALS. THEREFORE, WASTES CONTAINING METALS CAN BE LAND-TREATED, BUT CAREFUL 
CONSIDERATION OF THE ASSIMILATIVE CAPACITY OF THE SOIL FOR METALS IS ESSENTIAL. 

FOR EVALUATING THIS ALTERNATIVE, IT WAS ASSUMED THAT SOURCE CONTROL WOULD BE IMPLEMENTED AND THAT SEDIMENTS 
WOULD BE REMOVED USING A CLAMSHELL DREDGE TO MINIMIZE WATER CONTENT OF THE DREDGED MATERIAL. AFTER TRANSPORT 
BY BARGE AND TRUCK TO THE LAND TREATMENT FACILITY, THE SEDIMENT MATERIAL WOULD BE DISTRIBUTED AND TILLED INTO 
THE UPPER 15-30 CM OF SOIL. THE LAND TREATMENT FACILITY DESIGN WOULD PREVENT STORMWATER RUN-ON AND ALLOW 
COLLECTION AND MANAGEMENT OF RUNOFF. LYSIMETERS AND MONITORING WELLS WOULD BE INSTALLED AND PERIODICALLY 
SAMPLED TO AID IN THE DETECTION OF SUBSURFACE CONTAMINANT MIGRATION. 

8.4 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

REMEDIAL ACTIONS IMPLEMENTED UNDER CERCLA MUST MEET LEGALLY APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS (ARARS). ARARS INCLUDE PROMULGATED ENVIRONMENTAL REQUIREMENTS, CRITERIA, STANDARDS, AND OTHER 
LIMITATIONS. OTHER FACTORS TO BE CONSIDERED (TBCS) IN REMEDY SELECTION MAY INCLUDE NONPROMULGATED STANDARDS, 



CRITERIA, ADVISORIES, AND GUIDANCE, BUT ARE NOT EVALUATED PURSUANT TO THE FORMAL PROCESS REQUIRED FOR ARARS. 
ARARS OF FEDERAL, STATE, AND TRIBAL GOVERNMENTS MUST BE COMPLIED WITH DURING CERCLA RESPONSE ACTIONS. LOCAL 
ORDINANCES WITH PROMULGATED CRITERIA OR STANDARDS ARE NOT CONSIDERED ARARS BUT MAY REPRESENT IMPORTANT TBCS. 
MAJOR CHEMICAL-SPECIFIC, LOCATION-SPECIFIC, AND ACTION-SPECIFIC ARARS AND TBCS ARE PRESENTED IN TABLES 8, 9, 
AND 10. 

#SCAA 
9. SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES 

CERCLA GUIDANCE (US EPA 1988) REQUIRES THAT EACH REMEDIAL ALTERNATIVE BE EVALUATED ACCORDING TO SPECIFIC 
CRITERIA. THE PURPOSE OF THE EVALUATION IS TO IDENTIFY THE ADVANTAGES AND DISADVANTAGES OF EACH ALTERNATIVE, 
AND THEREBY GUIDE SELECTION OF THE REMEDY OFFERING THE MOST EFFECTIVE AND FEASIBLE MEANS OF ACHIEVING THE 
STATED CLEANUP OBJECTIVE. WHILE THE NINE CERCLA EVALUATION CRITERIA ARE ALL IMPORTANT, THEY ARE WEIGHTED 
DIFFERENTLY IN THE DECISION-MAKING PROCESS DEPENDING ON WHETHER THEY DESCRIBE A REQUIRED LEVEL OF PERFORMANCE 
(THRESHOLD CRITERIA), TECHNICAL ADVANTAGES AND DISADVANTAGES (PRIMARY BALANCING CRITERIA), OR REVIEW AND 
EVALUATION BY OTHER ENTITIES (MODIFYING CRITERIA). THE 10 CB/NT CANDIDATE ALTERNATIVES DESCRIBED IN SECTION 
8 WERE EVALUATED UNDER CERCLA ACCORDING TO THE FOLLOWING CRITERIA: 

• THRESHOLD CRITERIA

 OVERALL PROTECTION OF HUMAN HEALTH AND THE

 ENVIRONMENT


 COMPLIANCE WITH ARARS 

• PRIMARY BALANCING CRITERIA

 LONG-TERM EFFECTIVENESS AND PERMANENCE

 REDUCTION OF TOXICITY, MOBILITY, OR VOLUME

 THROUGH TREATMENT


 SHORT-TERM EFFECTIVENESS

 IMPLEMENTABILITY

 COST 

• MODIFYING CRITERIA

 STATE AND TRIBAL ACCEPTANCE

 COMMUNITY ACCEPTANCE. 

ALTERNATIVES ARE DISCUSSED IN THE RELATIVE ORDER IN WHICH THEY BEST MEET THE CRITERIA (E.G., THOSE 
ALTERNATIVES THAT MOST CLOSELY MEET THE CRITERIA ARE DISCUSSED FIRST). FOLLOWING IS A DESCRIPTION OF THE 
EVALUATION CRITERIA AND THE COMPARATIVE EVALUATION OF EACH CANDIDATE REMEDIAL ALTERNATIVE. 

9.1 THRESHOLD CRITERIA 

THE REMEDIAL ALTERNATIVES WERE FIRST EVALUATED IN RELATION TO THE THRESHOLD CRITERIA: OVERALL PROTECTION OF 
HUMAN HEALTH AND THE ENVIRONMENT AND COMPLIANCE WITH ARARS. THE THRESHOLD CRITERIA MUST BE MET BY THE 
CANDIDATE ALTERNATIVES FOR FURTHER CONSIDERATION AS REMEDIES FOR THE RECORD OF DECISION. 

9.1.1 OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT 

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT REQUIRES EVALUATION OF HOW WELL THE REMEDY ELIMINATES, 
REDUCES, OR CONTROLS RISKS FROM EACH EXPOSURE PATHWAY; WHETHER THERE ARE UNACCEPTABLE SHORT-TERM OR 
CROSS-MEDIA IMPACTS; AND WHETHER EXPOSURE LEVELS FOR CARCINOGENS ARE BROUGHT WITHIN THE ACCEPTABLE RISK 
RANGE. 

ALL ALTERNATIVES EXCEPT THE NO-ACTION AND INSTITUTIONAL CONTROLS ALTERNATIVES PROVIDE OVERALL PROTECTION OF 
HUMAN HEALTH AND THE ENVIRONMENT. THE NO-ACTION ALTERNATIVE FAILS TO MEET THE STATED CLEANUP OBJECTIVE 
THROUGHOUT ALL PROBLEM AREAS BECAUSE THE EXISTING THREATS TO HUMAN HEALTH AND THE ENVIRONMENT ARE UNALTERED. 
THE INSTITUTIONAL CONTROL ALTERNATIVE DOES NOT MEET THE THRESHOLD CRITERIA FOR PROTECTION OF HUMAN HEALTH AND 
THE ENVIRONMENT IN LARGE PORTIONS OF MOST PROBLEM AREAS BECAUSE THE EXPOSURE PATHWAY TO CONTAMINANTS VIA 



INGESTION OF CONTAMINATED FOOD SPECIES REMAINS UNMITIGATED, AND ADVERSE BIOLOGICAL EFFECTS CONTINUE TO OCCUR 
FOR AN UNACCEPTABLE PERIOD OF TIME. BECAUSE THE NO-ACTION AND INSTITUTIONAL CONTROLS ALTERNATIVES FAIL TO 
MEET THRESHOLD CRITERIA, THEY WERE NO LONGER CONSIDERED AS FEASIBLE REMEDIAL ALTERNATIVES. 

9.1.2 COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

COMPLIANCE WITH ARARS REQUIRES EVALUATION OF THE REMEDY FOR COMPLIANCE WITH CHEMICAL, LOCATION, AND 
ACTION-SPECIFIC ARARS (OR JUSTIFICATION FOR A WAIVER); AND WHETHER THE REMEDY ADEQUATELY CONSIDERS OTHER 
CRITERIA, ADVISORIES, AND GUIDELINES. 

ALL ALTERNATIVES EXCEPT THE NO-ACTION AND INSTITUTIONAL CONTROLS ALTERNATIVES ARE ABLE TO COMPLY WITH ARARS 
AT THE SITE. ALL ALTERNATIVES THAT REQUIRE DREDGING MAY REQUIRE VARIANCES AS AUTHORIZED BY THE CLEAN WATER 
ACT ALLOWING FOR TEMPORARY CONTAMINANT AND TURBIDITY LEVELS THAT MAY OCCUR DURING DREDGING. SUCH WAIVERS MAY 
BE JUSTIFIED ON THE BASIS THAT LONG-TERM SITE CLEANUP WILL BE ATTAINED. BECAUSE THE NO-ACTION AND 
INSTITUTIONAL CONTROLS ALTERNATIVES FAIL TO MEET THE INTENT OF CERCLA AND THE NCP, THEY WERE NO LONGER 
CONSIDERED FEASIBLE REMEDIAL ALTERNATIVES. 

9.2 PRIMARY BALANCING CRITERIA 

ONCE AN ALTERNATIVE SATISFIES THE THRESHOLD CRITERIA, FIVE PRIMARY BALANCING CRITERIA ARE USED TO EVALUATE 
OTHER ASPECTS OF THE POTENTIAL REMEDIES. EACH ALTERNATIVE IS EVALUATED BY EACH OF THE BALANCING CRITERIA. 
ONE ALTERNATIVE WILL NOT NECESSARILY RECEIVE THE HIGHEST EVALUATION FOR EVERY BALANCING CRITERION. THE 
BALANCING CRITERIA EVALUATION ARE USED IN REFINING THE SELECTION OF CANDIDATE ALTERNATIVES FOR THE SITE. THE 
FIVE PRIMARY BALANCING CRITERIA ARE: LONG-TERM EFFECTIVENESS AND PERMANENCE; REDUCTION OF TOXICITY, 
MOBILITY, OR VOLUME THROUGH TREATMENT; SHORT-TERM EFFECTIVENESS; IMPLEMENTABILITY; AND COST. EACH CRITERION 
IS FURTHER EXPLAINED IN THE FOLLOWING SECTIONS. 

9.2.1 LONG-TERM EFFECTIVENESS AND PERMANENCE 

IN EVALUATING LONG-TERM EFFECTIVENESS AND PERMANENCE, THE MAGNITUDE OF RESIDUAL RISKS AS WELL AS THE ADEQUACY 
AND RELIABILITY OF CONTROLS MUST BE EXAMINED. THE THREE REMOVAL/TREATMENT/UPLAND DISPOSAL ALTERNATIVES THAT 
UTILIZE SOLIDIFICATION, SOLVENT EXTRACTION, AND INCINERATION HAVE THE HIGHEST DEGREE OF LONG-TERM 
EFFECTIVENESS AND PERMANENCE BECAUSE THEY REDUCE THE POTENTIAL FOR FUTURE CONTAMINANT MIGRATION THROUGH 
DESTRUCTION OR IMMOBILIZATION OF CONTAMINANTS. CONFINED AQUATIC DISPOSAL AND IN SITU CAPPING ALSO PROVIDE A 
HIGH LEVEL OF LONG-TERM EFFECTIVENESS AND PERMANENCE. CONTAMINATED DREDGED MATERIAL PLACED OR COVERED IN A 
SUBAQUATIC ENVIRONMENT WOULD ISOLATE CONTAMINANTS FROM THE SENSITIVE MARINE ECOSYSTEM. THE POTENTIAL FOR 
CONTAMINANT MIGRATION WOULD ALSO BE VERY LOW BECAUSE THESE TWO ALTERNATIVES WOULD MAINTAIN THE SAME 
PHYSICOCHEMICAL CONDITIONS AS THE ORIGINAL MATERIAL. UPLAND AND NEARSHORE DISPOSAL AND LAND TREATMENT ARE 
COMPARATIVELY LESS EFFECTIVE AND PERMANENT THAN THE ALTERNATIVES NAMED ABOVE. WHILE ENGINEERING CONTROLS 
MAKE UPLAND DISPOSAL MORE SECURE THAN NEARSHORE DISPOSAL OR LAND TREATMENT, ALL THREE OF THESE ALTERNATIVES 
HAVE THE POTENTIAL FOR INCREASED CONTAMINANT MIGRATION DUE TO PHYSICOCHEMICAL CHANGES IN THE DREDGED MATERIAL 
DURING AND AFTER REMEDIATION. 

9.2.2 REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT 

EVALUATION OF ALTERNATIVES BASED ON THE REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT REQUIRES 
ANALYSIS OF THE FOLLOWING FACTORS: THE TREATMENT PROCESS USED, THE TOXICITY AND NATURE OF THE MATERIAL 
TREATED, THE AMOUNT OF HAZARDOUS MATERIAL DESTROYED OR TREATED, THE IRREVERSIBILITY OF THE TREATMENT, THE 
TYPE AND QUANTITY OF TREATMENT RESIDUE, AND THE STATUTORY PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT. 

THE REMEDIES THAT OFFER THE GREATEST REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT ARE THE 
THREE REMOVAL/TREATMENT/UPLAND DISPOSAL ALTERNATIVES. THE SOLVENT EXTRACTION ALTERNATIVE REDUCES THE 
MOBILITY AND VOLUME OF ORGANIC CONTAMINANTS BY REMOVING THEM FROM THE DREDGED MATERIAL. THE SOLIDIFICATION 
ALTERNATIVE REDUCES THE MOBILITY OF CONTAMINANTS BUT INCREASES THE TOTAL VOLUME OF MATERIAL. INCINERATION OF 
CONTAMINATED DREDGED MATERIAL ELIMINATES ORGANIC CONTAMINATION, BUT SEDIMENTS WITH SIGNIFICANT LEVELS OF 
INORGANIC CONTAMINATION MAY BE RELATIVELY UNAFFECTED BY INCINERATION. LAND TREATMENT OF DREDGED MATERIAL 
REDUCES THE TOXICITY OF ORGANIC CHEMICALS, BUT THE AEROBIC SOIL CONDITIONS REQUIRED FOR THIS ALTERNATIVE MAY 
INCREASE THE MOBILITY OF METALS. 

WHILE IN SITU CAPPING AND CONFINED AQUATIC DISPOSAL ARE NOT TREATMENT ALTERNATIVES AND THEREFORE DO NOT 
REDUCE THE VOLUME, TOXICITY, OR MOBILITY OF CONTAMINANTS WITHIN THE SEDIMENT MATRIX ITSELF, THESE 
ALTERNATIVES ISOLATE THE MATERIAL FROM THE ENVIRONMENT. NEARSHORE AND UPLAND DISPOSAL ALTERNATIVES ALSO DO 
NOT REDUCE THE VOLUME, TOXICITY, OR MOBILITY OF CONTAMINATED SEDIMENTS AND MAY ACTUALLY INCREASE THE MOBILITY 
OF COMPOUNDS IN UNTREATED DREDGED MATERIAL DUE TO CHANGES IN PHYSICO-CHEMICAL CONDITIONS (E.G., REDOX 
POTENTIAL). 



9.2.3 SHORT-TERM EFFECTIVENESS 

EVALUATION OF ALTERNATIVES BASED ON SHORT-TERM EFFECTIVENESS REQUIRES AN EVALUATION OF THE EFFECTIVENESS OF 
PROTECTION FOR THE COMMUNITY AND WORKERS DURING REMEDIAL ACTIONS, ENVIRONMENTAL IMPACTS DURING 
IMPLEMENTATION, AND THE AMOUNT OF TIME REQUIRED FOR REMEDIAL ACTION OBJECTIVES TO BE ACHIEVED. 

THE REMEDY HAVING THE HIGHEST DEGREE OF SHORT-TERM EFFECTIVENESS IS IN SITU CAPPING, WHICH RESULTS IN MINIMAL 
EXPOSURE TO WORKERS AND THE PUBLIC AND NO RESUSPENSION OF SEDIMENT. IN ADDITION, IN SITU CAPPING CAN BE 
IMPLEMENTED VERY QUICKLY. THE THREE REMOVAL/DISPOSAL ALTERNATIVES ARE THE NEXT MOST EFFECTIVE IN THE SHORT 
TERM, RESULTING IN MINIMAL COMMUNITY EXPOSURE, LOW WORKER EXPOSURE, AND MINIMAL RESUSPENSION OF CONTAMINATED 
SEDIMENTS. CONFINED AQUATIC DISPOSAL IS THE MOST TIMELY OF THE THREE REMOVAL/DISPOSAL OPTIONS BECAUSE IT CAN 
BE IMPLEMENTED QUICKLY, WHEREAS NEARSHORE AND UPLAND DISPOSAL OPTIONS INVOLVE SITING AND CONSTRUCTION DELAYS. 
THE THREE REMOVAL/TREATMENT/UPLAND DISPOSAL ALTERNATIVES HAVE STILL LOWER SHORT-TERM EFFECTIVENESS, RESULTING 
IN MODERATE COMMUNITY AND WORKER EXPOSURE AND SOME RESUSPENSION OF CONTAMINATED SEDIMENT. FURTHER, THESE 
REMEDIES WOULD REQUIRE 2-3 YEARS FOR BENCH AND PILOT SCALE TESTING OR FACILITY INSTALLATION. THE LAND 
TREATMENT ALTERNATIVE IS THE LEAST EFFECTIVE OF ALL REMEDIES IN THE SHORT TERM, RESULTING IN MODERATE 
COMMUNITY AND WORKER EXPOSURE AND REQUIRING A LONG TREATMENT PERIOD TO ATTAIN REMEDIAL ACTION OBJECTIVES. 

9.2.4 IMPLEMENTABILITY 

THE IMPLEMENTABILITY CRITERION HAS THREE FACTORS REQUIRING EVALUATION: TECHNICAL FEASIBILITY, ADMINISTRATIVE 
FEASIBILITY, AND THE AVAILABILITY OF SERVICES AND MATERIALS. TECHNICAL FEASIBILITY REQUIRES AN EVALUATION OF 
THE ABILITY TO CONSTRUCT AND OPERATE THE TECHNOLOGY, THE RELIABILITY OF THE TECHNOLOGY, THE EASE OF 
UNDERTAKING ADDITIONAL REMEDIAL ACTION (IF NECESSARY), AND MONITORING CONSIDERATIONS. THE ABILITY TO 
COORDINATE ACTIONS WITH OTHER AGENCIES IS THE ONLY FACTOR FOR EVALUATING ADMINISTRATIVE FEASIBILITY. THE 
AVAILABILITY OF SERVICES AND MATERIALS REQUIRES EVALUATION OF THE FOLLOWING FACTORS: AVAILABILITY OF 
TREATMENT, STORAGE CAPACITY, AND DISPOSAL SERVICES; AVAILABILITY OF NECESSARY EQUIPMENT AND SPECIALISTS; AND 
AVAILABILITY OF PROSPECTIVE TECHNOLOGIES. 

IN SITU CAPPING IS THE MOST EASILY IMPLEMENTED REMEDIAL ALTERNATIVE IN SITUATIONS WHERE NAVIGATIONAL 
REQUIREMENTS DO NOT IMPOSE DEPTH RESTRICTIONS. THIS OPTION IS A DEMONSTRATED TECHNOLOGY, AND EQUIPMENT AND 
METHODS FOR IMPLEMENTATION ARE READILY AVAILABLE. FURTHER, SEDIMENT MONITORING IS EASILY IMPLEMENTED, 
OPERATION AND MAINTENANCE REQUIREMENTS ARE MINIMAL, AND MULTI-AGENCY APPROVAL IS FEASIBLE. CONFINED AQUATIC 
DISPOSAL IS THE NEXT MOST EASILY IMPLEMENTED REMEDIAL ALTERNATIVE, HAVING ALL OF THE BENEFITS OF IN SITU 
CAPPING EXCEPT THAT REMOVAL AND SUBSEQUENT CONFINEMENT IS LESS EASILY IMPLEMENTED. THE CONFINED AQUATIC 
DISPOSAL ALTERNATIVE CAN BE IMPLEMENTED ONSITE IN A MANNER THAT ALLOWS CONTINUED NAVIGATION WITHIN THE 
WATERWAY. THE NEARSHORE AND UPLAND DISPOSAL ALTERNATIVES MUST ADDRESS MORE CONTAMINANT MIGRATION PATHWAYS 
THAN THE CONFINED AQUATIC DISPOSAL AND IN SITU CAPPING ALTERNATIVES. HOWEVER, THERE IS ALSO MORE OPPORTUNITY 
TO ENGINEER ADEQUATE CONTROL MECHANISMS AND MONITORING PROGRAMS RELATIVE TO THE OPEN-WATER ALTERNATIVES. THE 
NEARSHORE AND UPLAND ALTERNATIVES CAN BE IMPLEMENTED AT ONSITE LOCATIONS (DESCRIBED IN THE FEASIBILITY 
STUDY); HOWEVER, BECAUSE NONE OF THESE LOCATIONS HAVE BEEN SPECIFICALLY IDENTIFIED AS AVAILABLE AND APPROVED 
FOR DISPOSAL OF CONTAMINATED DREDGED MATERIAL, THEY RANK SLIGHTLY LOWER. 

THE LAND TREATMENT ALTERNATIVE IS RATED RELATIVELY LOW FOR IMPLEMENTABILITY. THIS ALTERNATIVE REQUIRES 
EXTENSIVE BENCH AND PILOT SCALE TESTING, MONITORING DURING ACTIVE TREATMENT, AND AGENCY REVIEW FOR TREATMENT 
FACILITY SITING AND OPERATION. FURTHER, SITE AVAILABILITY FOR TREATMENT IS UNCERTAIN. THE THREE 
REMOVAL/TREATMENT/UPLAND DISPOSAL OPTIONS, WHICH ARE ONLY IN THE DEVELOPMENTAL OR CONCEPTUAL STAGES, ARE 
LEAST EASILY IMPLEMENTED AMONG ALL THE REMEDIAL ALTERNATIVES. SYSTEM MAINTENANCE FOR THESE ALTERNATIVES IS 
INTENSIVE DURING REMEDIATION. IN ADDITION, APPROVALS DEPEND ON PILOT TESTING, AND EQUIPMENT FOR 
SOLIDIFICATION AND SOLVENT EXTRACTION PROCESSES IS EITHER IN DEVELOPMENTAL STAGES OR UNAVAILABLE. THE 
INCINERATION ALTERNATIVE IS MORE FEASIBLE THAN THE SOLVENT EXTRACTION OR SOLIDIFICATION ALTERNATIVES DUE TO 
THE CURRENT AVAILABILITY OF INCINERATION EQUIPMENT. 

9.2.5 COST 

IN EVALUATING PROJECT COSTS, AN ESTIMATION OF CAPITAL COSTS, OPERATION AND MAINTENANCE COSTS, AND PRESENT 
WORTH COSTS ARE REQUIRED. THE COST ANALYSIS THAT WAS CONDUCTED FOR EACH ALTERNATIVE IN THE FEASIBILITY STUDY 
HAD SEVERAL ERRORS THAT RESULTED IN UNDERESTIMATES OF CAPITAL AND MONITORING COSTS. MAJOR ERRORS INCLUDED 
UNDERESTIMATION OF UNIT COSTS FOR DREDGING AND FAILURE TO CONSIDER THE EXCESS VOLUME OF MATERIAL REQUIRING 
DISPOSAL DUE TO THE SWELLING OF SEDIMENTS DURING THE DISTURBANCE OF DREDGING OPERATIONS. REVISED COST 
ESTIMATES WERE DEVELOPED IN THE RECORD OF DECISION FOR THE FOUR CONFINEMENT OPTIONS REPRESENTED BY THE 
PREFERRED ALTERNATIVE. IN THE FOLLOWING DISCUSSION, COST ESTIMATES DEVELOPED FOR THE FEASIBILITY STUDY ARE 
USED TO COMPARE COSTS AMONG MAJOR CATEGORIES OF ALTERNATIVES. THE REVISED COST ESTIMATES DEVELOPED FOR THE 
RECORD OF DECISION ARE USED TO COMPARE COSTS AMONG CONFINEMENT ALTERNATIVES. 

IN THE FEASIBILITY STUDY, REMEDIATION COSTS FOR EACH PROBLEM AREA WERE DEVELOPED FOR SELECTED SUBSETS OF THE 
10 CANDIDATE ALTERNATIVES. THE SUBSET OF THE 10 CANDIDATE ALTERNATIVES CONSIDERED TO BE APPLICABLE TO A 



GIVEN PROBLEM AREA WAS DETERMINED ON THE BASIS OF WASTE CHARACTERISTICS (E.G., SOLVENT EXTRACTION WAS 
DETERMINED TO BE APPROPRIATE IN AREAS WHERE ORGANIC CONTAMINATION WAS THE MAJOR FORM OF CONTAMINATION) AND 
PROBLEM AREA CHARACTERISTICS (E.G., IN SITU CAPPING WAS NOT CONSIDERED FOR WATERWAYS WITH ACTIVE SHIPPING 
TRAFFIC). COSTS WERE DEVELOPED FOR TWO OPTIONS: 1) ACTIVE REMEDIATION OF ALL SEDIMENTS EXCEEDING THE 
LONG-TERM CLEANUP OBJECTIVE, AND 2) ACTIVE REMEDIATION OF SEDIMENTS NOT PREDICTED TO RECOVER TO THE LONG-TERM 
CLEANUP OBJECTIVE WITHIN A REASONABLE TIMEFRAME (I.E., 10 YEARS). CANDIDATE ALTERNATIVE COSTS DEVELOPED IN 
THE FEASIBILITY STUDY THAT ARE ASSOCIATED WITH OPTION 2 ARE PRESENTED FOR THE EIGHT PROBLEM AREAS ADDRESSED 
IN THIS RECORD OF DECISION IN TABLE 11. ALTHOUGH THE FEASIBILITY STUDY AND PROPOSED PLAN RECOMMENDED A 
PERFORMANCE-BASED RECORD OF DECISION THAT COULD UTILIZE VARIOUS SEDIMENT REMEDIAL ALTERNATIVES, PREFERRED 
ALTERNATIVES WERE IDENTIFIED FOR EACH CB/NT PROBLEM AREA. SPECIFIC ALTERNATIVES WERE RECOMMENDED BASED ON A 
COMBINATION OF PROBLEM AREA CHARACTERISTICS, SCHEDULE OF SOURCE CONTROL, AND TENTATIVE DISPOSAL SITE 
AVAILABILITY. THE TOTAL ESTIMATED COST OF THE PREFERRED ALTERNATIVES FOR THE EIGHT PROBLEM AREAS DESCRIBED IN 
THIS RECORD OF DECISION WAS APPROXIMATELY $17,500,000. 

FEASIBILITY STUDY COSTS ASSOCIATED WITH INCINERATION WERE THE GREATEST, AND EXCEEDED COSTS ASSOCIATED WITH 
ALL OF THE CONFINEMENT OPTIONS BY A FACTOR OF 10. SOLVENT EXTRACTION WAS THE NEXT MOST COSTLY, EXCEEDING 
COSTS ASSOCIATED WITH THE CONFINEMENT ALTERNATIVES BY A FACTOR OF 5. SOLIDIFICATION WAS THE THIRD MOST COSTLY 
ALTERNATIVE, TYPICALLY EXCEEDING THE CONFINEMENT OPTIONS COSTS BY A FACTOR OF 2. THE COSTS ASSOCIATED WITH 
LAND TREATMENT WERE COMPARABLE TO THE COSTS ASSOCIATED WITH UPLAND DISPOSAL, THE MOST COSTLY OF THE 
CONFINEMENT OPTIONS. 

REVISED COSTS ASSOCIATED WITH THE FOUR MAJOR CONFINEMENT OPTIONS WERE DEVELOPED FOR THIS RECORD OF DECISION 
AND ARE SUMMARIZED IN TABLE 12. THE RATIONALE FOR REVISIONS TO THE COSTS DEVELOPED IN THE FEASIBILITY STUDY 
ARE PROVIDED IN SECTION 10.4. AS DESCRIBED IN SECTION 11.3, THE CONFINED AQUATIC DISPOSAL OPTION IS MOST 
LIKELY TO BE IMPLEMENTED ON AN AREAWIDE BASIS DUE TO SITE AVAILABILITY CONSIDERATIONS. THEREFORE, IT IS THE 
ONLY OPTION FOR WHICH AREAWIDE COSTS ARE PRESENTED IN TABLE 13. THE REVISED AREAWIDE COST ESTIMATE FOR 
SEDIMENT REMEDIATION ASSOCIATED WITH EACH OF THE EIGHT PROBLEM AREAS ADDRESSED IN THIS RECORD OF DECISION IS 
APPROXIMATELY $32,300,000, ASSUMING THE USE OF IN SITU CAPPING AT THE ST. PAUL WATERWAY AND CONFINED AQUATIC 
DISPOSAL IN THE REMAINING SEVEN PROBLEM AREAS. THE COSTS OF THE OTHER CONFINEMENT OPTIONS ARE PRESENTED AS A 
FACTOR OF THE CONFINED AQUATIC DISPOSAL COSTS (I.E., ALTERNATIVE COST/CONFINED AQUATIC DISPOSAL COST). THE 
UPLAND DISPOSAL ALTERNATIVE, AS NOTED IN THE EVALUATION OF FEASIBILITY STUDY COSTS, IS THE MOST COSTLY OF THE 
CONFINEMENT ALTERNATIVES. HOWEVER, THE TOTAL RANGE IN COSTS ESTIMATED FOR ALL FOUR CONFINEMENT OPTIONS IS 
NEVER GREATER THAN A FACTOR OF 7, AND IS MORE TYPICALLY A FACTOR OF 4 FOR THE DIFFERENT PROBLEM AREAS. COSTS 
ASSOCIATED WITH IN SITU CAPPING AND NEARSHORE DISPOSAL ARE THE LOWEST. THE LOW COSTS ASSOCIATED WITH 
NEARSHORE DISPOSAL ARE EXPLAINED IN SECTION 10.4 AS A COMPONENT OF PLANNED CONSTRUCTION PROJECTS THAT REQUIRE 
FILL MATERIAL. 

9.3 MODIFYING CRITERIA 

THE MODIFYING CRITERIA ARE USED IN THE FINAL EVALUATION OF REMEDIAL ALTERNATIVES. THE TWO MODIFYING CRITERIA 
ARE STATE AND TRIBAL ACCEPTANCE AND COMMUNITY ACCEPTANCE. FOR BOTH OF THESE ELEMENTS, THE FACTORS CONSIDERED 
IN THE EVALUATION ARE THE ELEMENTS OF THE ALTERNATIVE WHICH ARE SUPPORTED, THE ELEMENTS OF THE ALTERNATIVE 
WHICH ARE NOT SUPPORTED, AND THE ELEMENTS OF THE ALTERNATIVE THAT HAVE STRONG OPPOSITION. UNDER CERCLA, 
TRIBES ARE PROVIDED SUBSTANTIALLY THE SAME OPPORTUNITIES FOR PROJECT OVERSIGHT AND IMPLEMENTATION AS THOSE 
AFFORDED TO STATES. AT PRESENT, THE OPPORTUNITY FOR CERCLA OVERSIGHT BY TRIBES IS OFTEN LIMITED BY 
ENVIRONMENTAL PROGRAM CAPABILITY AND EXPERIENCE RELATIVE TO STATE PROGRAMS. IN THE CASE OF THE CB/NT 
PROJECT, THE STATE IS AFFORDED CO-LEAD STATUS WITH EPA, WHEREAS THE PUYALLUP TRIBE IS CURRENTLY AFFORDED 
STATUS AS A SUPPORTING AGENCY, AS DESCRIBED IN SECTIONS 3.4 AND 5.1. 

9.3.1 STATE AND TRIBAL ACCEPTANCE 

STATE AND TRIBAL ACCEPTANCE IS ADDRESSED IN THE RECORD OF DECISION RATHER THAN IN THE CB/NT FEASIBILITY STUDY 
BECAUSE OF THEIR CHANGING ROLES IN THE PROJECT DURING THE PUBLIC COMMENT PERIOD. 

AS INDICATED PREVIOUSLY, ECOLOGY WAS THE LEAD MANAGEMENT AGENCY FOR THE CB/NT PROJECT UNDER A COOPERATIVE 
AGREEMENT WITH EPA THROUGHOUT THE STUDY PHASE, INCLUDING THE REMEDIAL INVESTIGATION, FEASIBILITY STUDY, AND 
PUBLIC COMMENT PERIOD. STATE ACCEPTANCE DURING THAT PERIOD WAS BASED ON THEIR ROLE AS LEAD MANAGEMENT 
AGENCY. ECOLOGY WAS INSTRUMENTAL IN DEVELOPING THE FIVE KEY ELEMENTS OF THE SELECTED REMEDY. PLANNING 
SCHEDULES FOR INTEGRATED PROJECT IMPLEMENTATION WERE JOINTLY PREPARED BY ECOLOGY AND EPA. DURING THE PUBLIC 
COMMENT PERIOD, ECOLOGY REQUESTED THAT EPA ASSUME THE LEAD FOR DEVELOPING THE RECORD OF DECISION DUE TO 
RESOURCE CONSTRAINTS. HOWEVER, ECOLOGY HAS CONTINUED TO PLAY A KEY ROLE IN THE DEVELOPMENT OF THE RECORD OF 
DECISION. 

CONTINUED STATE ACCEPTANCE OF THE SELECTED REMEDY IS BASED ON TWO FACTORS. FIRST, THE SELECTED REMEDY IS 
DESIGNED TO BE AS CONSISTENT AS POSSIBLE WITH EMERGING STATE REGULATIONS REGARDING THE MANAGEMENT OF 
CONTAMINATED SEDIMENTS. SECOND, ECOLOGY HAS BEEN ESTABLISHED AS THE LEAD OVERSIGHT AGENCY FOR OPERABLE UNIT 



05 (SOURCE CONTROL), THE FIRST AND MOST CRITICAL STEP IN OVERALL PROJECT IMPLEMENTATION. DURING RECORD OF 
DECISION DEVELOPMENT THE STATE STRESSED THE NEED TO CLARIFY SEVERAL PROJECT IMPLEMENTATION ISSUES. FOR 
EXAMPLE, THE PROCESS BY WHICH EPA AND ECOLOGY WILL DETERMINE THE LEVELS OF SOURCE CONTROL WHICH TRIGGER THE 
INITIATION OF SEDIMENT REMEDIAL DESIGN AND SEDIMENT REMEDIAL ACTION IN EACH PROBLEM AREA WAS RAISED AS AN 
IMPORTANT ISSUE. DISCUSSIONS PROMPTED CLARIFICATION AND ADJUSTMENTS TO THE OVERALL PROJECT SCHEDULE. STATE 
ACCEPTANCE OF THE SELECTED REMEDY IS EVIDENCED BY A LETTER OF CONCURRENCE IN APPENDIX A. 

ACCEPTANCE BY THE PUYALLUP TRIBE HAS ALSO CHANGED OVER THE DURATION OF THE PROJECT. THROUGH MOST OF THE 
REMEDIAL INVESTIGATION AND FEASIBILITY STUDY THE TRIBE PROVIDED COMMENTS ON THE PROJECT AS A MEMBER OF THE 
TECHNICAL OVERSIGHT COMMITTEE. THE TRIBE'S COMMENTS ON DRAFT DOCUMENTS AND THEIR FEEDBACK IN MEETINGS WERE 
PRIMARILY CONCERNED WITH THE NEED TO ADEQUATELY ADDRESS CHRONIC EFFECTS IN THE MARINE ENVIRONMENT AND TO 
ENSURE PROTECTION OF FISHERIES RESOURCES. AS A SUPPORTING AGENCY FOR CONTINUED PROJECT MANAGEMENT, THE TRIBE 
HAS CONTINUED TO EXPRESS CONCERN ABOUT THE PERMANENCE AND EFFECTIVENESS OF THE SELECTED REMEDY. MANY TRIBAL 
MEMBERS RELY ON SUBSISTENCE FISHING IN COMMENCEMENT BAY AND CONTAMINANTS SUCH AS PCBS AND DIOXINS ARE OF 
PARTICULAR CONCERN BECAUSE OF THEIR TOXICITY, PERSISTENCE, AND TENDENCY TO BIOACCUMULATE IN THE MARINE 
ENVIRONMENT. ALTHOUGH THE TRIBE HAS EXPRESSED CONCERN ABOUT THE IMPACT OF HAZARDOUS SUBSTANCES ON FISHERIES 
RESOURCES AND HUMAN HEALTH, THE PUYALLUP ENVIRONMENTAL COMMISSION REGARDS THE SELECTED REMEDY AS AN IMPORTANT 
MEANS OF MITIGATING AND PREVENTING THOSE IMPACTS. TRIBAL ACCEPTANCE OF THE SELECTED REMEDY IS EVIDENCED BY A 
LETTER OF CONCURRENCE (APPENDIX A) WHICH EXPRESSES BOTH SUPPORT FOR THE REMEDY AND CONCERNS THAT IT MAY BE 
DIFFICULT TO IMPLEMENT IN A MANNER THAT WILL BE FULLY PROTECTIVE. THE PUYALLUP TRIBE'S CONCERNS MAY BE 
ADDRESSED THROUGH CONTINUED PARTICIPATION IN THE ENFORCEMENT ACTIVITIES OUTLINED IN SECTION 3. 

9.3.2 COMMUNITY ACCEPTANCE 

THE AGENCIES HAVE CAREFULLY CONSIDERED ALL COMMENTS SUBMITTED DURING THE PUBLIC COMMENT PERIOD AND HAVE TAKEN 
THEM INTO ACCOUNT DURING THE SELECTION OF THE REMEDY FOR THE CB/NT PROJECT AS DESCRIBED IN THIS RECORD OF 
DECISION. BASED ON THE COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD, MEMBERS OF THE COMMUNITY ARE 
SUPPORTIVE OF THE OVERALL APPROACH THAT COMBINES SOURCE CONTROL, NATURAL RECOVERY, AND SEDIMENT REMEDIATION 
(IF NECESSARY). MOST COMMENTERS AGREED THAT THERE ARE DEMONSTRABLE ADVERSE ENVIRONMENTAL IMPACTS IN THE 
CB/NT SEDIMENTS, THAT THE AREA SHOULD SUPPORT A MULTIPLICITY OF USES (E.G., COMMERCIAL, RECREATIONAL), AND 
THAT SOURCE CONTROL SHOULD BE A HIGH PRIORITY. 

COMMENTERS EXPRESSED NUMEROUS DIVERGENT OPINIONS ON SEVERAL KEY ISSUES. THESE INCLUDED THE ENVIRONMENTAL AND 
HUMAN HEALTH RISKS POSED BY THE SITE, THE PROPOSED CLEANUP GOALS, THE FEASIBILITY OF AND TIMEFRAME FOR SOURCE 
CONTROL, AND THE PROTECTIVENESS AND PROPOSED ROLE OF NATURAL RECOVERY AS A COMPONENT OF THE REMEDY. FOR 
EXAMPLE, SOME COMMENTERS SAID THAT THERE IS NO SIGNIFICANT HUMAN HEALTH RISK, WHILE OTHERS ARGUED THAT THE 
HUMAN HEALTH RISK IS FAR GREATER THAN THE FEASIBILITY STUDY ESTIMATE. THESE VARIOUS DIVERGENT COMMENTS HAVE 
BEEN CONSIDERED IN THE SELECTION OF THE REMEDY AND RESPONDED TO IN THE RESPONSIVENESS SUMMARY (SEE APPENDIX 
B). 

SOME COMMENTERS OFFERED NEW INFORMATION WHICH LED THE AGENCIES TO MODIFY THE SELECTED REMEDY FROM THE 
PROPOSED PLAN. THE PUYALLUP TRIBE OF INDIANS AND THE NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION RAISED 
SIGNIFICANT HABITAT PRESERVATION AND FISHERIES ENHANCEMENT ISSUES THAT RESULTED IN THE AGENCIES GIVING THESE 
ISSUES ADDITIONAL WEIGHT IN THE REMEDY. MOST COMMENTERS BELIEVED THAT THE ESTIMATES FOR FEASIBLE SOURCE 
CONTROL AND THE TIME NECESSARY TO ACHIEVE SOURCE CONTROL WERE OVERLY OPTIMISTIC. THESE ESTIMATES HAVE BEEN 
REVISED. REMEDIAL COSTS AND VOLUME ESTIMATES WERE CHALLENGED, AND UPON REVIEW, THE AGENCIES HAVE REVISED 
THESE ESTIMATES UPWARD. ASARCO PROVIDED NEW INFORMATION ABOUT THE SEDIMENTS ALONG THE RUSTON-PT. DEFIANCE 
SHORELINE WHICH RESULTED IN THAT PROBLEM AREA BEING SEPARATED INTO A NEW OPERABLE UNIT. 

9.4 OVERALL RANKING 

THE CONFINEMENT ALTERNATIVES (3, 4, 5, AND 6) REPRESENT THE MOST EFFECTIVE AND FEASIBLE MEANS OF ACHIEVING 
OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT AT THE CB/NT SITE. THIS HIGH OVERALL RANKING FOR 
CONFINEMENT ALTERNATIVES IS A REFLECTION OF THE GENERAL CHARACTERISTICS OF PROBLEM SEDIMENTS AT THE EIGHT 
CB/NT PROBLEM AREAS ADDRESSED HERE. CB/NT SEDIMENTS ARE CHARACTERIZED BY RELATIVELY LOW CONCENTRATIONS OF 
CONTAMINANTS WHICH OFTEN HAVE A HIGH AFFINITY FOR SEDIMENT PARTICLES, AND THE TOTAL VOLUME OF SEDIMENTS 
REQUIRING ACTIVE REMEDIATION IS LARGE (I.E., GREATER THAN 1 MILLION CUBIC YARDS AS ESTIMATED IN THE 
FEASIBILITY STUDY). CONFINEMENT OF CB/NT SEDIMENTS THEREFORE OFFERS THE MOST APPROPRIATE AND COST-EFFECTIVE 
MEANS OF ACHIEVING THE CLEANUP OBJECTIVES FOR THIS SITE. 

ALL CONFINEMENT ALTERNATIVES CAN BE IMPLEMENTED AT THE CB/NT SITE, MINIMIZING THE COSTS AND RISKS OF 
TRANSPORTING CONTAMINATED SEDIMENTS TO DISTANT LOCATIONS. ONSITE DISPOSAL IS ALSO MORE ACCEPTABLE UNDER 
SUPERFUND POLICY AND GUIDANCE THAN THE OFFSITE DISPOSAL OF UNTREATED WASTE MATERIALS. IN ADDITION, 
PERFORMANCE MONITORING FOR ALL CONFINEMENT OPTIONS USES WELL ESTABLISHED SAMPLING AND ANALYTICAL METHODS. 
GIVEN APPROPRIATE SITING CONDITIONS, THE IN SITU CAPPING ALTERNATIVE CAN BE MOST READILY IMPLEMENTED, AND 
BECAUSE IT DOES NOT INVOLVE DREDGING OF CONTAMINATED SEDIMENTS, ELIMINATES POTENTIAL PROBLEMS ASSOCIATED WITH 



CONTAMINANT REDISTRIBUTION DURING SEDIMENT RESUSPENSION. BOTH IN SITU CAPPING AND IN-WATERWAY CONFINED 
DISPOSAL ALTERNATIVES HAVE THE ADDED ADVANTAGE OF PRESERVING THE ORIGINAL PHYSICOCHEMICAL CONDITIONS, WHICH 
LIMITS THE POTENTIAL FOR CONTAMINANT MOBILIZATION ASSOCIATED WITH THE TRANSITION FROM ANAEROBIC TO AEROBIC 
CONDITIONS. HOWEVER, IN ENVIRONMENTS WITH A HIGH POTENTIAL FOR SHIP SCOUR, CURRENTS, AND WAVE ACTION, THESE 
TWO ALTERNATIVES ARE MORE SUSCEPTIBLE TO DISRUPTION OF THE CAP, AND ADDED PROTECTIVE MEASURES NEED TO BE 
INCORPORATED INTO THE DESIGN CHARACTERISTICS TO ENSURE PERMANENCE. FOR EXAMPLE, IN NAVIGABLE WATERWAYS THE 
CONFINED AQUATIC DISPOSAL ALTERNATIVE MUST BE IMPLEMENTED SO THAT THE TOP OF THE CAP NEITHER IMPEDES SHIPPING 
TRAFFIC, NOR IS SUSCEPTIBLE TO SHIP SCOUR. OVERDREDGING TO SUCH A DEPTH MAY REQUIRE THE PLACEMENT OF A 
SIGNIFICANT AMOUNT OF CLEAN DREDGED MATERIAL OUT OF THE WATERWAY TO ACCOMMODATE SOME BULKING OF CONTAMINATED 
SEDIMENTS AT THE DISPOSAL SITE. 

IN CONTRAST, IMPLEMENTABILITY OF NEARSHORE AND UPLAND DISPOSAL IS MUCH MORE DEPENDENT ON THE AVAILABILITY OF 
LIMITED DISPOSAL SITES. POTENTIAL LOSS OF INTERTIDAL AND WETLAND HABITAT IS AN IMPORTANT CONSIDERATION IN 
BOTH CASES. HOWEVER, NEARSHORE DISPOSAL CAN PROCEED RAPIDLY AND BE COST-EFFECTIVE WHEN THE DISPOSAL FACILITY 
IS DEVELOPED IN CONJUNCTION WITH AUTHORIZED SHORELINE DEVELOPMENT PROJECTS (E.G., FILL OPERATIONS). HABITAT 
MITIGATION WILL BE A KEY COMPONENT OF SUCH PROJECTS AS REQUIRED BY SECTION 404 OF THE CLEAN WATER ACT. 
UPLAND DISPOSAL IS ALSO A VIABLE OPTION THAT CAN BE INCORPORATED INTO PROPERTY DEVELOPMENT PROJECTS OR 
IMPLEMENTED ON SOME OF THE REMAINING VACANT LAND IN THE STUDY AREA. 

AEROBIC CONDITIONS AT NEARSHORE AND UPLAND FACILITIES MAY ENHANCE CONTAMINANT MOBILITY; HOWEVER, A GREATER 
DEGREE OF CONTROL IN THE DESIGN, CONSTRUCTION, AND MAINTENANCE OF THE CONFINEMENT SYSTEM IS POSSIBLE. WHILE 
CONTAMINATION OF GROUNDWATER IS MORE LIKELY IN THE EVENT OF FAILURE AT AN UPLAND DISPOSAL FACILITY, ADEQUATE 
ENGINEERING AND MONITORING CAN BE DEVELOPED TO CONTROL CONTAMINANT MIGRATION. TRANSPORT OF CONTAMINATED 
SEDIMENT TO THE UPLAND FACILITY WOULD ALSO POSE ADDITIONAL WORKER AND PUBLIC EXPOSURE HAZARD IN THE EVENT OF 
A SPILL. LOSS OF INTERTIDAL HABITAT IS AN IMPORTANT DISADVANTAGE ASSOCIATED WITH NEARSHORE DISPOSAL. 

IN GENERAL, ALL OF THE TREATMENT ALTERNATIVES ARE MORE EFFECTIVE THAN THE CONFINEMENT ALTERNATIVES AT 
REDUCING THE TOXICITY, MOBILITY, AND VOLUME OF CONTAMINATION; HOWEVER, IN MOST CASES AVAILABLE TREATMENT 
TECHNOLOGIES ARE NOT APPROPRIATE TO THE CHEMICAL MIXTURES (I.E., MIXED METALS AND ORGANIC COMPOUNDS) THAT 
CHARACTERIZE CONTAMINATED SEDIMENTS AT THE CB/NT SITE. THE GREATER PERMANENCE OF THE TREATMENT ALTERNATIVES 
RELATIVE TO THE CONFINEMENT ALTERNATIVES DOES NOT JUSTIFY THE INCREASED COST OF TREATING SEDIMENTS AT THE 
CB/NT SITE. CB/NT PROBLEM SEDIMENTS ARE RELATIVELY LOW CONCENTRATION/HIGH VOLUME WASTES FOR WHICH TREATMENT 
IS NOT CONSIDERED APPROPRIATE OR COST-EFFECTIVE UNDER SUPERFUND. IN ADDITION, THESE ALTERNATIVES ARE NOT AS 
READILY IMPLEMENTED AS THE CONFINEMENT ALTERNATIVES, IN SOME CASES REQUIRING 2-3 YEARS OF PILOT TESTS, AND 
THEREFORE OFFERING LESS CERTAINTY IN TERMS OF LONG-TERM PROTECTION AND LESS CAPABILITY OF MITIGATING 
SIGNIFICANT THREATS TO HUMAN HEALTH AND THE ENVIRONMENT IN THE SHORT-TERM. 

#SR 
10. SELECTED REMEDY 

BASED UPON CONSIDERATION OF THE REQUIREMENTS OF CERCLA AND THE NCP, THE DETAILED ANALYSIS OF THE 
ALTERNATIVES, AND PUBLIC COMMENTS, EPA, THE STATE OF WASHINGTON, AND THE PUYALLUP TRIBE HAVE DETERMINED THAT 
SOURCE CONTROL/NATURAL RECOVERY/SEDIMENT CONFINEMENT IS THE MOST APPROPRIATE REMEDY FOR ACHIEVING THE CB/NT 
CLEANUP OBJECTIVES. THE SELECTED REMEDY REPRESENTS A GENERALIZED FORM OF CANDIDATE ALTERNATIVES 3, 4, 5, AND 
6 BY INCORPORATING ALL FOUR OPTIONS FOR CONFINEMENT OF CONTAMINATED SEDIMENTS: IN-PLACE CAPPING, CONFINED 
AQUATIC DISPOSAL, NEARSHORE DISPOSAL, AND UPLAND DISPOSAL. THE SELECTED REMEDY IS ALSO REPRESENTED BY A 
SPECIFIC COMBINATION OF THE KEY ELEMENTS DESCRIBED IN SECTION 8.2: SITE USE RESTRICTIONS, SOURCE CONTROL, 
NATURAL RECOVERY, SEDIMENT REMEDIAL ACTION, AND MONITORING. IT IS EXPECTED THAT THE SELECTED REMEDY WILL BE 
PROTECTIVE OF PUBLIC HEALTH AND THE ENVIRONMENT, AND WILL MEET FEDERAL, STATE, AND TRIBAL ARARS. THE PROJECT 
OBJECTIVES ARE TO BE ACHIEVED IN A 15-20 YEAR PERIOD BY IMPLEMENTING THESE KEY ELEMENTS IN AN INTERDEPENDENT, 
INTEGRATED FASHION. IN GENERAL, HOWEVER, BECAUSE OF DIFFERENCES REGARDING LOCATION, ENVIRONMENTAL 
CHARACTERISTICS, AND STATUS OF SOURCE CONTROL BETWEEN PROBLEM AREAS, THE SELECTED REMEDY WILL BE IMPLEMENTED 
INDEPENDENTLY IN EACH OF THE EIGHT CB/NT PROBLEM AREAS. 

A REMEDY UTILIZING A GENERALIZED SEDIMENT REMEDIATION ELEMENT WAS SELECTED BECAUSE ALL FOUR CONFINEMENT 
OPTIONS PROVIDE AN EFFECTIVE MEANS OF PROTECTING HUMAN HEALTH AND THE ENVIRONMENT AT THE CB/NT SITE. THEY 
ARE ALSO COMPARABLE IN TERMS OF OVERALL FEASIBILITY AND COST-EFFECTIVENESS. BY ALLOWING THE FLEXIBILITY TO 
UTILIZE ANY ONE OR COMBINATIONS OF THE FOUR CONFINEMENT OPTIONS IN EACH PROBLEM AREA, THE SELECTED REMEDY 
MAINTAINS THE GREATEST DEGREE OF CONSISTENCY WITH THE INTENT OF THE 1989 PSWQA PLAN (PSWQA 1988; ELEMENT S-4, 
SEDIMENT DISPOSAL STANDARDS). IT ALSO OFFERS THE BEST OPPORTUNITY TO IMPLEMENT THE REMEDY IN A TIMELY MANNER 
WHILE INTEGRATING THE FOLLOWING FACTORS WHEN APPROPRIATE: 

• CONSTRUCTION OR DEVELOPMENT PROJECTS WITHIN THE WATERWAYS 

• NEW INFORMATION GAINED DURING THE REMEDIAL DESIGN PHASE 



•	 NEWLY AVAILABLE DISPOSAL SITES. 

10.1 CLEANUP OBJECTIVES 

THE OBJECTIVE OF THE SELECTED REMEDY IS TO ACHIEVE ACCEPTABLE SEDIMENT QUALITY IN A REASONABLE TIMEFRAME. 
THIS OBJECTIVE HAS BEEN DEFINED IN TERMS OF BIOLOGICAL AND CHEMICAL TESTS, AS DESCRIBED IN SECTION 7 AND 
SUMMARIZED IN SECTION 8.1. AS DESCRIBED IN SECTION 8.2, SAMPLING AND TEST EVALUATION PROTOCOLS FOR 
ENVIRONMENTAL EFFECTS, AS WELL AS THE AET DATABASE, ARE TO REMAIN CONSISTENT WITH ANY ADJUSTMENTS ADOPTED BY 
THE PUGET SOUND ESTUARY PROGRAM. BECAUSE THE OBJECTIVE OF THE SELECTED REMEDY IS TO ACHIEVE THE SEDIMENT 
QUALITY GOAL IN A REASONABLE TIMEFRAME, NATURAL RECOVERY IS INTEGRATED INTO THE OVERALL REMEDY. NATURAL 
RECOVERY CONSIDERATIONS ARE USED TO IDENTIFY SEDIMENT REMEDIAL ACTION LEVELS THAT DELINEATE SEDIMENTS THAT 
ARE ALLOWED TO RECOVER NATURALLY FROM THOSE THAT REQUIRE ACTIVE SEDIMENT CLEANUP. THE SEDIMENT QUALITY 
OBJECTIVE ALSO APPLIES TO SOURCE CONTROL REQUIREMENTS. MONITORING OF SOURCES AND SEDIMENTS WILL BE USED TO 
DETERMINE THE EFFECTIVENESS OF SOURCE CONTROLS. HABITAT FUNCTION AND ENHANCEMENT OF FISHERIES RESOURCES WILL 
ALSO BE INCORPORATED AS PART OF THE OVERALL PROJECT CLEANUP OBJECTIVES. FOR EXAMPLE, THE PHYSICAL 
CHARACTERISTICS AND PLACEMENT OF MATERIAL USED FOR CAPPING CONTAMINATED SEDIMENTS IN THE MARINE ENVIRONMENT 
WILL BE REQUIRED TO PROVIDE A SUITABLE SUBSTRATE AND HABITAT FOR AQUATIC ORGANISMS THAT MAY UTILIZE THAT 
ENVIRONMENT. 

10.2 KEY ELEMENTS OF THE SELECTED REMEDY 

THE SELECTED REMEDY INCLUDES THE FOLLOWING MAJOR ELEMENTS: 

•	 SITE USE RESTRICTIONS 

•	 SOURCE CONTROL 

•	 NATURAL RECOVERY 

•	 SEDIMENT REMEDIAL ACTION (I.E., CONFINEMENT AND HABITAT RESTORATION) 

•	 MONITORING. 

10.2.1 SITE USE RESTRICTIONS 

SITE USE RESTRICTIONS CONSIST MAINLY OF PUBLIC WARNINGS AND EDUCATIONAL PROGRAMS INTENDED TO REDUCE POTENTIAL 
EXPOSURE TO SITE CONTAMINATION, PARTICULARLY INGESTION OF CONTAMINATED SEAFOOD. LOCAL HEALTH ADVISORIES ARE 
AN INTEGRAL PART OF THE OVERALL REMEDY BECAUSE THE ULTIMATE OBJECTIVE WILL BE ACHIEVED OVER A 15-20 YEAR 
PERIOD. 

10.2.2 SOURCE CONTROL 

THE GENERAL CHARACTERISTICS OF SOURCE CONTROL AT THE CB/NT SITE ARE DESCRIBED IN SECTION 8.2.2. 
IMPLEMENTATION SCHEDULES FOR SOURCE CONTROL ACTIVITIES IN THE EIGHT HIGH PRIORITY PROBLEM AREAS ADDRESSED IN 
THIS RECORD OF DECISION ARE SUMMARIZED IN APPENDIX C. 

THE SUCCESS OF SOURCE CONTROL IS EVALUATED USING MONITORING DATA, TYPICALLY COLLECTED AS PART OF PERMIT 
REQUIREMENTS. IN ADDITION TO EXISTING SOURCE CONTROL PROGRAMS, ECOLOGY IS DEVELOPING SEVERAL SOURCE-RELATED 
REGULATIONS AND REQUIREMENTS TO BE IMPLEMENTED STATEWIDE. ECOLOGY REQUIREMENTS THAT ARE SPECIFIC TO PUGET 
SOUND, AND WHICH MAY BE INTEGRATED INTO SOURCE CONTROL ACTIVITIES, INCLUDE THE FOLLOWING: 

•	 STANDARDS FOR IDENTIFYING AND DESIGNATING SEDIMENTS THAT HAVE ACUTE OR CHRONIC ADVERSE EFFECTS 
ON BIOLOGICAL RESOURCES OR THAT POSE A SIGNIFICANT HEALTH RISK TO HUMANS 

•	 DEFINITIONS OF ACCEPTABLE SOURCE CONTROL TECHNOLOGIES (I.E., AKARTS) FOR VARIOUS TYPES OF 
SOURCES (E.G., PULP MILLS, SEWAGE TREATMENT PLANTS, SHIPYARDS, STORM DRAINS) 

•	 ADMINISTRATIVE RULES FOR ESTABLISHING RECEIVING WATER AND SEDIMENT DILUTION ZONES IN THE 
VICINITY OF WASTEWATER DISCHARGES (THE SEDIMENT DILUTION ZONE IS COMMONLY REFERRED TO AS A 
SEDIMENT IMPACT ZONE, A SPECIFIC AREA ADJACENT TO A MUNICIPAL OR INDUSTRIAL DISCHARGE WHERE 
SEDIMENT STANDARDS ARE RELAXED BY PERMIT; SEDIMENT IMPACT ZONES MAY BE ESTABLISHED WHEN 
TECHNICAL FEASIBILITY, TIME, OR COST LIMITS THE ABILITY OF A DISCHARGER TO COMPLY WITH SEDIMENT 
STANDARDS) 



•	 ADMINISTRATIVE RULES FOR ESTABLISHING SEDIMENT RECOVERY ZONES IN THE VICINITY OF WASTEWATER 
DISCHARGES (A SEDIMENT RECOVERY ZONE IS A VARIANCE FOR CLEANUP ACTIONS TO ALLOW CONSIDERATION 
OF TIME, COST, AND TECHNICAL FEASIBILITY IN MEETING SEDIMENT STANDARDS) 

•	 GUIDELINES FOR DETERMINING WHEN THE CONCENTRATION OR LOADING RATE OF CHEMICAL CONTAMINANTS 
DISCHARGED FROM A SOURCE COULD EXCEED SEDIMENT STANDARDS 

•	 CHEMICAL-SPECIFIC CONCENTRATIONS OR LOADING LIMITS FOR SOURCE PERMITS BASED ON AKARTS. 

AS THE REGULATIONS AND REQUIREMENTS ARE BEING DEVELOPED, ECOLOGY'S SEDIMENT MANAGEMENT UNIT STAFF HAVE 
PERIODICALLY OUTLINED HOW THEY WILL BE IMPLEMENTED. EFFLUENT LIMITATIONS WILL BE DERIVED FOR THOSE 
CONTAMINANTS REMAINING IN AN EFFLUENT STREAM AFTER APPLYING AKARTS. PERMIT REQUIREMENTS WILL BE USED 
INITIALLY TO ADDRESS EFFLUENT AND TREATMENT SYSTEM ANALYSES WHEN SEDIMENT QUALITY IS DETERMINED TO VIOLATE 
INTERIM SEDIMENT QUALITY VALUES, OR FINAL SEDIMENT QUALITY STANDARDS, WHEN ADOPTED. SEDIMENT QUALITY 
STANDARDS (OR INTERIM VALUES) WILL NOT EXPLICITLY BE USED TO DERIVE EFFLUENT LIMITS, BUT THEY WILL BE 
CONSIDERED IN THE SELECTION OF APPROPRIATE TREATMENT TECHNOLOGIES. A SEDIMENT IMPACT AND/OR RECOVERY ZONE, 
WHICH MAY BE BASED INITIALLY ON STANDARDIZED SIZE CONSTRAINTS, MAY BE ESTABLISHED WHEN TREATMENT TECHNOLOGY 
IS INADEQUATE. RESULTS FROM MONITORING EFFLUENT AND SEDIMENTS WILL BE USED AS FEEDBACK TO TECHNOLOGY 
REQUIREMENTS DURING PERMIT RENEWALS AND MODIFICATIONS. IF MONITORING REVEALS PROBLEMS IN MEETING RECEIVING 
WATER QUALITY STANDARDS, SEDIMENT QUALITY STANDARDS, OR PERMIT REQUIREMENTS, THEN THE ADEQUACY OF AKARTS WILL 
BE RE-EVALUATED, TECHNOLOGY MORE STRINGENT THEN AKARTS MAY BE CONSIDERED, BEYOND-PIPE MAINTENANCE MAY BE 
REQUIRED, OR THE SEDIMENT IMPACT ZONE AND/OR RECOVERY ZONE SIZE MAY BE ALTERED. 

10.2.3 NATURAL RECOVERY 

NATURAL RECOVERY OF SOME OR ALL OF A GIVEN PROBLEM AREA MAY OCCUR THROUGH CHEMICAL DEGRADATION, DIFFUSIVE 
LOSSES ACROSS THE SEDIMENT-WATER INTERFACE, AND BURIAL AND MIXING OF CONTAMINATED SURFACE SEDIMENTS WITH 
RECENTLY DEPOSITED CLEAN SEDIMENTS. AREAS THAT ARE EXPECTED TO RECOVER NATURALLY WITHIN 10 YEARS OF SEDIMENT 
REMEDIAL ACTION (BASED ON MODELING RESULTS CONFIRMED BY MONITORING DATA) ARE INITIALLY EXEMPT FROM SEDIMENT 
REMEDIAL ACTION (I.E., CONFINED DISPOSAL). HOWEVER, MONITORING TO CONFIRM THE LONG-TERM EFFECTIVENESS OF THE 
RECOVERY WILL BE REQUIRED AS PART OF THE OVERALL CB/NT SELECTED REMEDY. SHOULD SUBSEQUENT MONITORING DATA 
INDICATE THAT NATURAL RECOVERY IS NOT VIABLE IN A REASONABLE TIMEFRAME, THE NEED FOR ACTIVE SEDIMENT 
REMEDIATION MAY BE RECONSIDERED. AREAS THAT ARE PREDICTED TO RECOVER NATURALLY ARE DEFINED BY THE FOLLOWING 
PERFORMANCE CRITERIA FOR PRIORITY PROBLEM CHEMICALS PARTICULAR TO EACH PROBLEM AREA, AS DESCRIBED IN THE 
FEASIBILITY STUDY: 

•	 MINIMUM CHEMICAL CONCENTRATION: SURFACE SEDIMENT CONCENTRATIONS EXCEED THE LONG-TERM CLEANUP 
OBJECTIVE (ILLUSTRATED FOR INDICATOR CHEMICALS IN TABLE 13) 

•	 MAXIMUM CHEMICAL CONCENTRATION: SURFACE SEDIMENT CONCENTRATION ARE LESS THAN SEDIMENT REMEDIAL 
ACTION CLEANUP LEVELS (ILLUSTRATED FOR INDICATOR CHEMICALS IN TABLE 13). 

THE RECOVERY FACTOR IS DERIVED FROM A MATHEMATICAL MODEL, SEDCAM, THAT RELATES RECOVERY RATE TO SOURCE 
LOADING, SEDIMENTATION RATE, SURFACE SEDIMENT MIXING DUE TO BIOTURBATION AND PHYSICAL DISTURBANCE, AND 
EXISTING LEVELS OF CONTAMINATION (TETRA TECH 1988A). RECOVERY FACTORS DEVELOPED IN THE FEASIBILITY STUDY FOR 
SELECTED INDICATOR CHEMICALS ARE SUMMARIZED IN TABLE 13. THESE RECOVERY FACTORS WILL BE MODIFIED ON THE 
BASIS OF SOURCE LOADING AND SEDIMENT DATA COLLECTED DURING REMEDIAL DESIGN. 

10.2.4 SEDIMENT REMEDIAL ACTION 

THE ESTIMATED SURFACE AREAS AND SEDIMENT VOLUMES IN THE CB/NT PROBLEM AREAS THAT ARE SUBJECT TO SEDIMENT 
REMEDIAL ACTION ARE SUMMARIZED IN TABLE 14. THESE AREAS AND VOLUMES ARE REDUCED FROM THE AREAS AND VOLUMES 
THAT EXCEED SEDIMENT QUALITY OBJECTIVES ON THE BASIS OF RECOVERY FACTORS DEVELOPED DURING THE FEASIBILITY 
STUDY. THESE AREAS AND VOLUMES WILL BE REVISED ON THE BASIS OF SEDIMENT SAMPLING DURING REMEDIAL DESIGN. 
TENTATIVE IMPLEMENTATION SCHEDULES FOR SEDIMENT REMEDIAL ACTION ARE SUMMARIZED IN APPENDIX C. THESE 
SCHEDULES ARE HIGHLY DEPENDENT UPON THE SUCCESSFUL IMPLEMENTATION OF SOURCE CONTROL ACTIONS. 

RESULTS OF SEDIMENT SAMPLING DURING THE REMEDIAL DESIGN PHASE WILL BE USED TO REFINE ESTIMATES OF THE AREAL 
EXTENT AND DEPTH OF CONTAMINATION TO BE ADDRESSED BY THE SEDIMENT REMEDIAL ALTERNATIVE. THESE DATA WILL ALSO 
BE USED TO IDENTIFY TEMPORAL CHANGES IN PROBLEM CHEMICAL CONCENTRATIONS RESULTING FROM SEDIMENTATION AND FROM 
SOURCE CONTROL ACTIONS THAT OCCURRED AFTER THE REMEDIAL INVESTIGATION/FEASIBILITY STUDY SAMPLING PHASE. 
DOCUMENTED CHANGES THEN WILL BE USED TO REFINE PREDICTIONS OF THE RATE OF PROBLEM AREA RECOVERY (I.E., TO 
DEVELOP REFINED RECOVERY FACTORS) AND TO RE-EVALUATE THE NEED TO IMPLEMENT SEDIMENT REMEDIAL ACTION. IN 
ADDITION, SEDIMENT SAMPLING CONDUCTED DURING REMEDIAL DESIGN WILL PROVIDE A BASELINE ASSESSMENT FOR 
SUBSEQUENT MONITORING TO DETERMINE THE SUCCESS OF REMEDIAL ACTION. GUIDELINES FOR DEVELOPING SOURCE 
MONITORING AND SEDIMENT REMEDIAL DESIGN SAMPLING PROGRAMS ARE PROVIDED IN THE INTEGRATED ACTION PLAN (PTI 
1988). 



HABITAT MITIGATION AND FISHERIES ENHANCEMENT PROJECTS WILL ALSO BE INCORPORATED INTO SEDIMENT REMEDIAL 
ACTIONS. THE SCOPE AND FOCUS OF THESE ACTIVITIES WILL BE DETERMINED ON A SITE SPECIFIC BASIS DURING REMEDIAL 
DESIGN. FOR EXAMPLE, THE HABITAT RESTORATION PROTOCOLS BEING DEVELOPED BY EPA'S REGION 10 WETLANDS PROGRAM 
AND PUGET SOUND ESTUARINE PROGRAM WILL BE INCORPORATED INTO THE EVALUATION AND DESIGN PROCESS. 

IN THE FOLLOWING SECTIONS, THE GENERAL CHARACTERISTICS OF THE FOUR CONFINEMENT OPTIONS THAT CONSTITUTE THE 
SEDIMENT REMEDIAL ACTION ELEMENT OF THE SELECTED REMEDY ARE DESCRIBED IN TERMS OF THE FACTORS THAT MAY 
INFLUENCE THEIR SELECTION FOR ALL OR A PORTION OF THE PROBLEM AREA. THE CHOICE OF CONFINEMENT OPTION 
ULTIMATELY APPLIED TO A SITE WILL DEPEND ON THE RESULTS OF THE REMEDIAL DESIGN PHASE, THE STATUS OF AVAILABLE 
REMEDIAL TECHNOLOGIES EVALUATED DURING REMEDIAL DESIGN, AND AVAILABILITY OF DISPOSAL SITES. THESE 
CONFINEMENT OPTIONS ARE DESCRIBED IN GREATER DETAIL IN SECTION 8.3 AND IN THE FEASIBILITY STUDY. THE 
ULTIMATE SELECTION OF A SPECIFIC CONFINEMENT OPTION OR COMBINATION OF CONFINEMENT OPTIONS FOR A PARTICULAR 
PROBLEM AREA WILL ALSO BE AFFECTED BY ECONOMIC AND DEVELOPMENT CONSIDERATIONS. 

IN-PLACE CAPPING IN SITU CAPPING INVOLVES CONTAINMENT AND ISOLATION OF CONTAMINATED SEDIMENTS THROUGH 
PLACEMENT OF CLEAN MATERIAL ON TOP OF EXISTING SUBSTRATE. IN-PLACE CAPPING IS INAPPROPRIATE FOR ENVIRONMENTS 
WITH A HIGH POTENTIAL FOR SHIP SCOUR, CURRENT ACTION, OR WAVE ACTION BECAUSE THESE DISTURBANCES CAN LEAD TO 
CAP EROSION. CURRENTS IN THE CB/NT PROBLEM AREAS ARE PRIMARILY TIDAL IN ORIGIN AND RESULT IN GENERALLY 
QUIESCENT FLOW CONDITIONS. MAINTENANCE DREDGING PRECLUDES THE USE OF CAPPING IN AREAS MAINTAINED FOR 
SHIPPING NAVIGATION. CAPPING OF SEDIMENT WITH HIGH CONCENTRATIONS OF UNSTABLE ORGANIC MATTER MAY RESULT IN 
METHANE FORMATION WHICH CAN PRODUCE BUBBLES AND MAY POTENTIALLY DISRUPT THE CAP AS THEY FLOAT TO THE SURFACE. 
THE EFFECT OF THIS PROCESS ON CAP INTEGRITY AND CONTAMINANT MIGRATION SHOULD BE EVALUATED IN PILOT STUDIES. 
THE PRIMARY ENVIRONMENTAL IMPACTS ASSOCIATED WITH IMPLEMENTATION OF THIS ALTERNATIVE IS LOSS OF EXISTING 
BENTHIC AND INTERTIDAL HABITAT AT THE SITE. BECAUSE OF THE HIGH VALUE PLACED ON INTERTIDAL HABITAT, ANY LOSS 
OF INTERTIDAL HABITAT WOULD REQUIRE CORRESPONDING HABITAT MITIGATION. 

IN-PLACE CAPPING MAY BE DETERMINED APPROPRIATE DURING REMEDIAL DESIGN FOR THOSE PORTIONS OF A PROBLEM AREA 
THAT ARE NOT SUBJECT TO SHIPPING TRAFFIC, OR WHERE SHIPPING TRAFFIC COULD BE RESTRICTED. THIS ALTERNATIVE 
COULD ALSO BE INCLUDED AS A PARTIAL SITE REMEDY IF REMEDIAL DESIGN RESULTS SUGGEST THAT IT IS APPROPRIATE TO 
CONSOLIDATE SEDIMENTS AND RESTRICT NAVIGATION IN A PORTION OF THE WATERWAY. 

IN-PLACE CAPPING HAS BEEN SELECTED AS THE CONFINEMENT OPTION APPROPRIATE TO ST. PAUL WATERWAY. AS DESCRIBED 
IN SECTION 6.4, THE SIMPSON TACOMA KRAFT COMPANY, IN COOPERATION WITH ECOLOGY, DESIGNED AND IMPLEMENTED THE 
CAPPING OPERATION THAT BEGAN IN DECEMBER 1987 AND ENDED IN SEPTEMBER 1988. THE CAPPING PROJECT WAS 
COORDINATED WITH RELATED REMEDIAL ACTIONS, INCLUDING DREDGING FOR OUTFALL ALIGNMENT, PLACEMENT OF MATERIAL 
DREDGED FROM THE OUTFALL, DREDGING ALONG THE CHIP UNLOADING DOCK AND THE NEW CHIP UNLOADING FACILITY, AND 
INTERTIDAL HABITAT ENHANCEMENT. FUTURE EPA ENFORCEMENT ACTIONS WILL EXPAND RESPONSE ACTIONS (E.G., SEDIMENT 
MONITORING ACTIVITIES) AT THIS PROBLEM AREA. 

CONFINED AQUATIC DISPOSAL-CONFINED AQUATIC DISPOSAL INVOLVES THE SUBAQUATIC DISPOSAL AND CAPPING OF 
CONTAMINATED SEDIMENTS. THE HYDRAULIC ENERGY ASSOCIATED WITH THE QUIESCENT WATERWAYS IN THE CB/NT PROBLEM 
AREAS IS LOWER THAN IN OTHER SHALLOW-WATER ENVIRONMENTS EXPOSED TO MORE DIRECT WAVE ACTION. HOWEVER, 
PROPELLER WASH AND SHIP SCOUR WOULD BE EXPECTED TO SIGNIFICANTLY INCREASE SUBSURFACE ENERGY IN THE 
SHALLOW-WATER ENVIRONMENT. IF SITED IN SHALLOW WATER, THE DISPOSAL SITE SHOULD BE LOCATED IN AN AREA THAT 
WOULD NOT BE DREDGED, AND WHERE SHIPPING TRAFFIC COULD BE RESTRICTED. IF SITED IN AN ACTIVE SHIPPING AREA 
WHERE FUTURE DREDGING IS EXPECTED, THE CONTAMINATED DREDGED MATERIAL AND CAP MUST BE PLACED DEEP ENOUGH TO 
PRECLUDE CAP DISRUPTION ASSOCIATED WITH PROP WASH AND DREDGING ACTIVITIES. DETAILS OF IN-WATERWAY CONFINED 
AQUATIC DISPOSAL ARE DESCRIBED IN THE FEASIBILITY STUDY (TETRA TECH 1988A) AND PHILLIPS ET AL. (1985). 

NEARSHORE DISPOSAL EARSHORE DISPOSAL INVOLVES DREDGING OF CONTAMINATED SEDIMENTS FOLLOWED BY CONFINED 
DISPOSAL IN THE NEARSHORE ENVIRONMENT. THE PRIMARY ENVIRONMENTAL IMPACT ASSOCIATED WITH IMPLEMENTATION OF 
THIS ALTERNATIVE IS LOSS OF EXISTING BENTHIC AND INTERTIDAL HABITAT AT BOTH THE DREDGE AND DISPOSAL SITES. 
BECAUSE OF THE INTERTIDAL LOCATION OF THE DISPOSAL SITE AND THE HIGH VALUE PLACED ON INTERTIDAL HABITAT, THIS 
ALTERNATIVE WOULD REQUIRE A HABITAT MITIGATION COMPONENT. AS A GENERAL POLICY FOR THE CB/NT SITE, EPA WOULD 
PREFER THAT THE NEARSHORE DISPOSAL OPTION ONLY BE UTILIZED IN CONJUNCTION WITH PROJECTS THAT WOULD OTHERWISE 
BE PERMITTED COMMERCIAL DEVELOPMENT. THE INTENT OF THIS POLICY IS TO MINIMIZE UNNECESSARY IMPACT TO NEARSHORE 
HABITAT, CONSISTENT WITH THE PROVISIONS OF CLEAN WATER ACT SECTION 404. ALSO, THE INFLUENCE OF TIDES AND 
GROUNDWATER ON CONTAMINANT TRANSPORT WOULD BE MUCH GREATER FOR NEARSHORE CONFINEMENT THAN FOR CONFINED 
AQUATIC DISPOSAL OR UPLAND DISPOSAL. IN ADDITION, ALTERED REDOX CONDITIONS MAY INCREASE THE MOBILITY OF 
METALS, DEPENDING UPON THE LEVEL OF PLACEMENT WITHIN THE DISPOSAL SITE. TO THE MAXIMUM EXTENT PRACTICAL, 
SEDIMENTS CONTAINING PREDOMINANTLY INORGANIC CONTAMINANTS WOULD BE PLACED BELOW THE WATER TABLE LEVEL IN THE 
CONFINEMENT FACILITY TO MINIMIZE CONTAMINANT MOBILITY. NEARSHORE CONFINEMENT MAY BE DETERMINED APPROPRIATE 
DURING REMEDIAL DESIGN FOR A PROBLEM AREA IF IT CAN EFFECTIVELY BE INTEGRATED INTO AN ONGOING CONSTRUCTION 
AND FILL PROJECT. 

UPLAND DISPOSAL-DREDGING FOLLOWED BY UPLAND DISPOSAL ONSITE WOULD INVOLVE THE TRANSFER OF CONTAMINATED 
DREDGED MATERIAL TO A CONFINEMENT FACILITY THAT IS NOT TIDALLY INFLUENCED. THE PRIMARY ENVIRONMENTAL IMPACT 



OF THIS REMEDIAL ALTERNATIVE WOULD BE DESTRUCTION OF THE EXISTING BENTHIC AND INTERTIDAL HABITAT AT THE 
DREDGING SITE. AS WITH ALL ALTERNATIVES THAT INVOLVE DREDGING, RESUSPENSION OF CONTAMINATED SEDIMENT WOULD 
ALSO BE A CONCERN. DESTRUCTION OF HABITAT AT THE UPLAND DISPOSAL SITE IS LIKELY TO BE LESS SIGNIFICANT THAN 
AT A NEARSHORE SITE. HOWEVER, IMPLEMENTATION OF THIS ALTERNATIVE WOULD INVOLVE RISKS TO AREA GROUNDWATER 
RESOURCES IN THE EVENT OF CONTAMINANT LEAKAGE FROM THE CONTAINMENT FACILITY. TRANSPORT OF CONTAMINATED 
DREDGED MATERIAL TO THE UPLAND FACILITY WOULD ALSO POSE ADDITIONAL WORKER AND PUBLIC EXPOSURE HAZARDS IN THE 
EVENT OF SYSTEM FAILURE OR SPILL. DISPOSAL IN AN UPLAND FACILITY WOULD RESULT IN SIGNIFICANT PHYSICOCHEMICAL 
CHANGES IN DREDGED MATERIAL THAT COULD INCREASE MOBILITY OF METAL AND ORGANIC CONTAMINANTS. 

10.2.5 MONITORING 

SOURCE MONITORING AND SEDIMENT REMEDIAL DESIGN SAMPLING AND MONITORING PLAY A KEY ROLE IN THE REFINEMENT OF 
THE REMEDIAL ALTERNATIVE, BECAUSE FOR MANY PROBLEM AREAS THE DATA ANALYZED IN THE REMEDIAL INVESTIGATION AND 
FEASIBILITY STUDY WERE NOT ADEQUATE TO 1) FULLY DETERMINE THE EFFECTIVENESS OF SOURCE CONTROLS IMPLEMENTED TO 
DATE, OR 2) DEFINE THE VOLUME OF SEDIMENT EXCEEDING THE CLEANUP OBJECTIVE WITH A HIGH DEGREE OF CONFIDENCE. 
FURTHERMORE, SEVERAL SOURCE CONTROL ACTIONS HAVE BEEN IMPLEMENTED SINCE THE SOURCE LOADING ANALYSIS WAS 
CONDUCTED. DATA GAPS ASSOCIATED WITH SOURCES WILL BE ADDRESSED BY THE SOURCE CONTROL PROGRAMS THAT ARE 
DIRECTED BY ECOLOGY. SOURCE MONITORING DATA WILL BE DEVELOPED TO CHARACTERIZE THE DISCHARGE OR RELEASE, THE 
RECEIVING BODY OF WATER, AND ASSOCIATED SEDIMENTS, ACCORDING TO BOTH CHEMICAL AND BIOLOGICAL PARAMETERS. 
SOURCE LOADING DATA (I.E., MEASUREMENTS OF THE AMOUNT OF CONTAMINANT DISCHARGED TO THE VARIOUS PROBLEM AREAS) 
PROVIDE THE MOST IMPORTANT INFORMATION FOR DETERMINING THE EFFECTIVENESS OF SOURCE CONTROLS, THE RELATIVE 
CONTRIBUTIONS OF PROBLEM CHEMICALS BY ONGOING SOURCES, AND THE NEED FOR ADDITIONAL SOURCE CONTROLS. 

MONITORING DURING SEDIMENT REMEDIAL DESIGN CAN BE USED TO ASSESS CB/NT FEASIBILITY STUDY PREDICTIONS OF THE 
RATE OF NATURAL RECOVERY OF A PROBLEM AREA AND THE ESTIMATED CLEANUP VOLUME. FOR EXAMPLE, IF A PROBLEM AREA 
WAS PREDICTED TO HAVE A VERY SLOW RATE OF NATURAL RECOVERY, BUT RESULTS OF THE REMEDIAL DESIGN SAMPLING 
INDICATE THAT THE VOLUME OF SEDIMENT EXCEEDING CLEANUP GOALS HAD DECREASED SIGNIFICANTLY SINCE THE CB/NT 
FEASIBILITY STUDY AND REMEDIAL INVESTIGATION SAMPLING, THE DECISION TO IMPLEMENT SEDIMENT REMEDIAL ACTION MAY 
BE RE-EVALUATED. SIMILARLY, IF A SIGNIFICANTLY SLOWER RATE OF RECOVERY IS DOCUMENTED IN AREAS PREDICTED TO 
RECOVER NATURALLY WITHIN A REASONABLE TIME, SEDIMENT REMEDIATION MAY BE REQUIRED, RATHER THAN RELIANCE ON 
NATURAL RECOVERY. ADDITIONAL MONITORING MAY BE ADVISABLE DEPENDING ON THE TIME LAPSE BEFORE IMPLEMENTATION OF 
THE SEDIMENT REMEDIAL ALTERNATIVE. SEDIMENT MONITORING WILL BE REQUIRED DURING SEDIMENT REMEDIAL ACTION TO 
ESTABLISH A BASELINE FROM WHICH TO EVALUATE THE EFFECT OF SOURCE CONTROL AND NATURAL RECOVERY IN AREAS WHERE 
NATURAL RECOVERY IS PREDICTED TO BE A VIABLE MEANS OF ACHIEVING THE PROJECT CLEANUP OBJECTIVES. 

MONITORING WITHIN PROBLEM AREAS, AT DISPOSAL SITES, AND AT HABITAT MITIGATION/RESTORATION AREAS DEVELOPED AS 
PART OF THE SEDIMENT REMEDIAL ACTION WITHIN CB/NT PROBLEM AREAS WILL BE CONDUCTED TO EVALUATE THE 
EFFECTIVENESS OF THE REMEDY IN ACHIEVING THE SEDIMENT QUALITY OBJECTIVES AND IN RELATION TO HABITAT FUNCTION, 
ESPECIALLY RELATIVE TO FISHERIES RESOURCES. SEDIMENT MONITORING WILL BE USED TO DEVELOP DATA FOR PRIORITY 
PROBLEM CHEMICALS WITHIN EACH PROBLEM AREA AS DESCRIBED IN THE FEASIBILITY STUDY AND OTHER CHEMICALS THAT MAY 
BECOME OF CONCERN TO EPA THROUGH SOURCE MONITORING OR OTHER RELATED STUDIES. BIOLOGICAL EFFECTS DATA MAY 
ALSO BE DEVELOPED AT THE OPTION OF THE PRPS OR THE AGENCIES TO CONFIRM PROBLEM AREA CHARACTERISTICS RELATIVE 
TO THE SEDIMENT QUALITY OBJECTIVES. HABITAT EVALUATION WILL BE CONDUCTED IN ACCORDANCE WITH HABITAT 
RESTORATION PROTOCOLS THAT ARE CURRENTLY BEING DEVELOPED BY EPA'S REGION 10 WETLANDS PROGRAM AND PUGET SOUND 
ESTUARY PROGRAM. THESE PROTOCOLS WILL BE INCORPORATED INTO HABITAT EVALUATION IN THE CB/NT PROBLEM AREAS 
BEFORE AND AFTER SEDIMENT REMEDIAL ACTION AT BOTH DREDGING AND DISPOSAL SITES. THESE PROTOCOLS ARE BEING 
DESIGNED TO QUANTITATIVELY ASSESS THE CHARACTERISTICS OF AN AREA THAT CONTRIBUTE TO HABITAT FUNCTION (I.E., 
FEEDING, REFUGE, AND REPRODUCTION). 

10.3 IMPLEMENTATION 

SOURCE IDENTIFICATION, CHARACTERIZATION, AND CONTROL ACTIVITIES ARE UNDERWAY IN ALL EIGHT PROBLEM AREAS. IN 
GENERAL, THE REMEDIAL ALTERNATIVES SELECTED FOR THE DIFFERENT PROBLEM AREAS WILL BE IMPLEMENTED INDEPENDENTLY 
OF ONE ANOTHER. FOR THE ST. PAUL WATERWAY, SOURCE CONTROL AND SEDIMENT REMEDIAL ACTION IMPLEMENTED UNDER A 
STATE CONSENT DECREE WERE COMPLETED IN SEPTEMBER 1988. THE SUCCESS OF THESE ACTIONS IS BEING EVALUATED 
THROUGH A MONITORING PROGRAM, WHICH IS TO BE EXPANDED BY EPA TO ENSURE CONSISTENCY WITH THIS RECORD OF 
DECISION AND LONG-TERM PROTECTIVENESS OF THE ACTION. IN THE REMAINING SEVEN PROBLEM AREAS, KEY ELEMENTS OF 
THE SELECTED ALTERNATIVE WILL BE CONDUCTED TOGETHER OR IN SEQUENCE OVER A 15-20 YEAR PERIOD. IMPLEMENTATION 
SCHEDULES FOR SOURCE CONTROL AND SEDIMENT REMEDIAL ACTIVITIES FOR ALL EIGHT PROBLEM AREAS HAVE BEEN DEVELOPED 
FOR PLANNING PURPOSES, AND ARE PROVIDED IN APPENDIX C. THE TIMING OF SOURCE CONTROL ACTIONS IS HIGHLY 
DEPENDENT ON THE AVAILABILITY OF AGENCY STAFF AND FINANCIAL RESOURCES, THE SUCCESS OF NEGOTIATIONS WITH PRPS, 
AND THE RESULTS OF SOURCE INVESTIGATION AND CONTROL ACTIONS. 

THE SUCCESSFUL IMPLEMENTATION OF THE SELECTED REMEDY REQUIRES THAT THE KEY ELEMENTS OF THIS RECORD OF 
DECISION BE CARRIED OUT IN AN INTEGRATED, INTERDEPENDENT FASHION WITHIN EACH PROBLEM AREA. RELATIONSHIPS 
AMONG THE KEY DECISION POINTS AND KEY ELEMENTS OF THE SELECTED REMEDY ARE ILLUSTRATED IN FIGURE 18. 



AFTER SIGNATURE OF THE RECORD OF DECISION, ECOLOGY WILL CONTINUE TO IDENTIFY CB/NT SOURCES AND ENFORCE 
APPROPRIATE SOURCE CONTROL MEASURES, AND ENFORCE THOSE MEASURES. SOURCE MONITORING WILL BE REQUIRED BY 
ECOLOGY TO EVALUATE THE EFFECTIVENESS OF SOURCE CONTROL MEASURES. ECOLOGY AND EPA WILL EVALUATE THE SOURCE 
MONITORING DATA TO DETERMINE WHEN SOURCE CONTROL IS SUFFICIENT TO BEGIN THE REMEDIAL DESIGN PHASE FOR 
SEDIMENT REMEDIAL ACTION IN EACH PROBLEM AREA. SEVERAL FACTORS WILL BE CONSIDERED IN THIS EVALUATION, 
INCLUDING THE POSSIBILITY OF UNIDENTIFIED MAJOR SOURCES WITHIN THE PROBLEM AREA, THE STATUS OF SOURCE CONTROL 
FOR KNOWN MAJOR SOURCES, AND THE POSSIBLE CUMULATIVE EFFECTS FROM OTHER CB/NT SOURCES. 

FOR EACH PROBLEM AREA, THE REMEDIAL DESIGN PHASE WILL BEGIN WITH SEDIMENT SAMPLING TO REFINE THE VOLUME 
ESTIMATE OF CONTAMINATED SEDIMENTS EXCEEDING THE SEDIMENT QUALITY OBJECTIVE AND THE PREDICTED NATURAL 
RECOVERY RATE. THIS SAMPLING DATA WILL BE USED BY EPA TO DETERMINE WHETHER THE PROBLEM AREA, OR PORTIONS 
THEREOF, WILL ACHIEVE SEDIMENT QUALITY OBJECTIVES THROUGH NATURAL RECOVERY IN A REASONABLE TIMEFRAME (I.E., 
10 YEARS), OR WHETHER SEDIMENT REMEDIAL ACTION IS NECESSARY IN ALL OR A PORTION OF THE PROBLEM AREA. THIS 
INFORMATION WILL ALSO BE USED TO SUPPORT THE SELECTION OF THE APPROPRIATE CONFINEMENT OPTION OR COMBINATION 
OF CONFINEMENT OPTIONS IF REMEDIAL ACTION IS DETERMINED TO BE NECESSARY FOR A PARTICULAR PROBLEM AREA. 

NEW INFORMATION ON PREVIOUSLY UNIDENTIFIED CONTAMINANTS WILL ALSO BE EVALUATED DURING THE REMEDIAL DESIGN 
PHASE AND INTEGRATED INTO THE REMEDIAL DESIGN SAMPLING AND ANALYSIS STRATEGY. FOR EXAMPLE, RECENT SAMPLING 
CONDUCTED BY EPA AS A PART OF A NATIONAL BIOACCUMULATION STUDY HAS INDICATED THAT DIOXIN MAY BE PRESENT IN 
SHELLFISH IN THE CB/NT SITE AT LEVELS THAT POSE A POTENTIAL THREAT TO HUMAN HEALTH (APPENDIX B, SECTION 
2.1.6). PRELIMINARY EVALUATION OF THIS DATA SUGGESTS THAT FURTHER DEVELOPMENT OF SOURCE AND SEDIMENT-RELATED 
DIOXIN DATA IN THE HYLEBOS AND ST. PAUL WATERWAYS IS WARRANTED. 

FOLLOWING REMEDIAL DESIGN, SOURCE CONTROL AND MONITORING WILL CONTINUE UNTIL ECOLOGY AND EPA DETERMINE THAT 
ALL MAJOR SOURCES HAVE BEEN CONTROLLED TO THE EXTENT THAT SEDIMENT RECONTAMINATION IS NOT PREDICTED TO OCCUR 
OR THE SOURCE IS IN COMPLIANCE WITH AKARTS. SEDIMENT REMEDIAL ACTIONS WILL THEN BE IMPLEMENTED, INCLUDING 
SEDIMENT MONITORING TO ESTABLISH A BASELINE FROM WHICH THE 10-YEAR RECOVERY PERIOD WILL BE EVALUATED FOR ALL 
AREAS PREDICTED TO RECOVER NATURALLY.

 THERE MAY BE FACILITIES OR STORM DRAINS WHICH, AFTER IMPLEMENTATION OF AKARTS, STILL CONTRIBUTE 
CONTAMINANTS AT LEVELS THAT WILL EXCEED SEDIMENT CLEANUP OBJECTIVES IN THE VICINITY OF THE SOURCE. FOR THESE 
FACILITIES, A WAIVER MAY BE INCORPORATED INTO APPLICABLE PERMITS TO ALLOW A TEMPORARY SEDIMENT IMPACT ZONE. 
HOWEVER, THIS WILL NOT DELAY OR ALTER IMPLEMENTATION OF THE SELECTED REMEDY, AND SEDIMENTS WITHIN A PERMITTED 
IMPACT ZONE WILL BE SUBJECT TO THE SAME REMEDY SELECTED IN THIS RECORD OF DECISION (I.E., RECOVERY OR 
CONFINEMENT). SOURCE MONITORING WILL CONTINUE UNDER ECOLOGY'S SOURCE CONTROL PROGRAM. POST-REMEDIAL ACTION 
SOURCE MONITORING WILL ALSO ENSURE THAT SOURCE CONTROLS REMAIN EFFECTIVE AND THAT NEW CONTAMINANTS ARE NOT 
BEING INTRODUCED. 

AS PART OF THE SEDIMENT CLEANUP ACTION, EPA WILL DEVELOP AND IMPLEMENT MONITORING PROGRAMS FOR AREAS THAT ARE 
PREDICTED TO RECOVER NATURALLY, AREAS THAT HAVE UNDERGONE SEDIMENT REMEDIATION, AND FOR DISPOSAL SITES. 
SEDIMENT MONITORING WILL CONFIRM THAT THE SELECTED REMEDY IS EFFECTIVE BY 1) TRACKING THE PROGRESS OF NATURAL 
RECOVERY, 2) MANAGING PERMITTED SEDIMENT IMPACT ZONES, 3) CONFIRMING THE EFFECTIVENESS AND INTEGRITY OF 
SEDIMENT CONFINEMENT OPTIONS, AND 4) ENSURING THAT SOURCE CONTROLS REMAIN EFFECTIVE AND THAT NEW CONTAMINANTS 
ARE NOT BEING INTRODUCED. 

10.4 COSTS 

COSTS ASSOCIATED WITH SOURCE CONTROL ACTIVITIES ARE NOT INCLUDED IN THIS RECORD OF DECISION, BUT MAY BE 
DEVELOPED AS PART OF THE INDIVIDUAL SOURCE CONTROL ACTIONS ENFORCED BY ECOLOGY. BECAUSE SOURCE-RELATED 
ACTIVITIES ARE BEING ENFORCED LARGELY ACCORDING TO EXISTING ENVIRONMENTAL PROGRAMS AT THE FEDERAL, STATE, AND 
LOCAL LEVELS, AND BECAUSE THE SCOPE OF THESE ACTIVITIES TYPICALLY GOES BEYOND THE IDENTIFICATION AND CONTROL 
OF CONTAMINANT LOADING TO THE MARINE ENVIRONMENT, IT IS DIFFICULT TO DETERMINE WHAT PROPORTION OF TOTAL 
SOURCE-RELATED COST CAN BE ATTRIBUTED TO MITIGATION OF CONTAMINATED SEDIMENTS. IT IS EVEN MORE DIFFICULT TO 
DETERMINE THE INCREMENTAL COST OF SOURCE CONTROL THAT IS DIRECTLY ATTRIBUTABLE TO ACHIEVING CB/NT PROJECT 
OBJECTIVES, RELATIVE TO ACHIEVING COMPLIANCE WITH NON-CERCLA SOURCE CONTROL REQUIREMENTS. 

ESTIMATED COSTS ASSOCIATED WITH SEDIMENT-RELATED ACTIONS ARE SUMMARIZED IN TABLE 12. REVISED CONFINED 
DISPOSAL COST ASSUMPTIONS WERE DEVELOPED FOR THIS RECORD OF DECISION, SUMMARIZED BELOW, AND DETAILED IN 
APPENDIX D. COSTS ARE MODIFIED FROM THE ESTIMATES PROVIDED IN THE CB/NT FEASIBILITY STUDY BASED ON NEW 
INFORMATION RECEIVED DURING AND AFTER THE PUBLIC COMMENT PERIOD AND ADDITIONAL DISCUSSIONS WITH DREDGING 
VENDORS. COSTS ASSOCIATED WITH CONFINED AQUATIC DISPOSAL ARE DEPENDENT ON THE SEDIMENT VOLUME ESTIMATES 
DEVELOPED FROM AVAILABLE SEDIMENT DATA AND THE NATURAL RECOVERY FACTORS THAT WERE INCORPORATED INTO SEDIMENT 
REMEDIAL ACTION CLEANUP LEVELS TO ACHIEVE SEDIMENT QUALITY OBJECTIVES WITHIN 10 YEARS. SEDIMENT CLEANUP 
VOLUME ESTIMATES WILL BE REFINED DURING THE REMEDIAL DESIGN PHASE AND COSTS ARE ANTICIPATED TO CHANGE 
ACCORDINGLY. 



COSTS ARE ALSO AFFECTED BY ENGINEERING CONSIDERATIONS THAT CANNOT BE FULLY EVALUATED UNTIL REMEDIAL DESIGN IS 
COMPLETED. THE COST ESTIMATES PRESENTED IN TABLE 12 ARE BASED ON VOLUME ESTIMATES FOR SEDIMENTS THAT ARE NOT 
PREDICTED TO RECOVER TO THE SEDIMENT QUALITY OBJECTIVES IN A REASONABLE TIMEFRAME (I.E., 10 YEARS). OTHER 
ASSUMPTIONS ARE: 

•	 THE SEDIMENT VOLUME TO BE DREDGED IS COMPOSED OF A WHOLE NUMBER OF 4-FOOT DREDGING LIFTS. THIS 
ASSUMPTION INCORPORATES AN OVERDREDGING ALLOWANCE. 

•	 DREDGED MATERIAL SWELLS BY 75 PERCENT AS A RESULT OF WATER ENTRAINMENT. UPON REDEPOSITION, 
COMPACTION WILL REDUCE THE VOLUME TO AN AMOUNT ONLY 20 PERCENT GREATER THAN THE INITIAL VOLUME. 

•	 EXCESS VOLUME GENERATED BY SWELLING OF OVERDREDGED SEDIMENTS AT IN-WATERWAY CONFINED AQUATIC 
DISPOSAL SITES IS DISPOSED OF AT THE PSDDA SITE. THIS MATERIAL IS ASSUMED TO BE CLEAN, AS IT 
ORIGINATES FROM BELOW THE CONTAMINATED SEDIMENTS. 

•	 SUFFICIENT PUYALLUP RIVER SEDIMENT IS AVAILABLE TO CARRY OUT HABITAT MITIGATION FOR THE 
NEARSHORE DISPOSAL ALTERNATIVE. 

•	 AS A GENERAL POLICY FOR THE CB/NT SITE, EPA WOULD PREFER THAT THE NEARSHORE DISPOSAL OPTION 
ONLY BE UTILIZED IN CONJUNCTION WITH PROJECTS THAT WOULD OTHERWISE BE PERMITTED COMMERCIAL 
DEVELOPMENT. SITE PREPARATION COSTS ARE TO BE ASSUMED BY THE DEVELOPER AND ARE NOT INCLUDED IN 
THESE ESTIMATES. FOR THE PURPOSE OF ESTIMATING TRANSPORTATION COSTS, THE BLAIR WATERWAY SLIPS, 
WHICH ARE CENTRALLY LOCATED, ARE ASSUMED TO BE AVAILABLE AND OF SUFFICIENT CAPACITY FOR AT 
LEAST SOME PROJECTS. 

A DIFFERENT ASSUMPTION REGARDING THE IMPLEMENTATION OF THE CONFINED AQUATIC DISPOSAL OPTION WAS ALSO 
INCORPORATED INTO THE REVISED COST ESTIMATES. IMPLEMENTATION OF THE CONFINED AQUATIC DISPOSAL OPTION WAS 
ASSUMED TO BE ONSITE, RATHER THAN AT THE OFFSITE LOCATION DESCRIBED IN THE FEASIBILITY STUDY. THE OFFSITE 
LOCATION WAS DETERMINED TO BE PROBLEMATIC DUE TO TECHNICAL CONSIDERATIONS (E.G., THE DEPTH WAS 100-200 FEET) 
AND BECAUSE TRANSPORT OF UNTREATED SEDIMENTS TO THE FACILITY WOULD BE IN CONFLICT WITH THE SUPERFUND OFFSITE 
POLICY. 

#SD 
11. STATUTORY DETERMINATION 

UNDER CERCLA, EPA'S PRIMARY RESPONSIBILITY IS TO UNDERTAKE REMEDIAL ACTIONS THAT ASSURE ADEQUATE PROTECTION 
OF HUMAN HEALTH AND THE ENVIRONMENT. IN ADDITION, SECTION 121 OF CERCLA ESTABLISHED SEVERAL OTHER STATUTORY 
REQUIREMENTS AND PREFERENCES FOR CLEANUP. THESE SPECIFY THAT WHEN COMPLETE, THE SELECTED REMEDIAL ACTION FOR 
THE SITE MUST COMPLY WITH APPLICABLE OR RELEVANT AND APPROPRIATE ENVIRONMENTAL STANDARDS ESTABLISHED UNDER 
FEDERAL, STATE, OR TRIBAL ENVIRONMENTAL LAWS UNLESS A STATUTORY WAIVER IS JUSTIFIED. THE SELECTED REMEDY 
MUST ALSO BE COST-EFFECTIVE AND UTILIZE PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT TECHNOLOGIES OR 
RESOURCE RECOVERY TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE. FINALLY, THE STATUTE INCLUDES A PREFERENCE 
FOR REMEDIES THAT EMPLOY TREATMENT THAT PERMANENTLY AND SIGNIFICANTLY REDUCES THE VOLUME, TOXICITY, OR 
MOBILITY OF HAZARDOUS WASTES AS A PRINCIPAL ELEMENT. THE FOLLOWING SECTIONS DISCUSS HOW THE SELECTED REMEDY 
MEETS THESE STATUTORY REQUIREMENTS. 

11.1 PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT 

THE SELECTED REMEDY PROTECTS HUMAN HEALTH AND THE ENVIRONMENT THROUGH SOURCE CONTROL MEASURES THAT ELIMINATE 
MAJOR SOURCES OF CONTAMINANTS TO THE MARINE ENVIRONMENT, ESPECIALLY IN RELATION TO BOTTOM SEDIMENTS IN EACH 
OF THE EIGHT CB/NT PROBLEM AREAS ADDRESSED IN THIS RECORD OF DECISION. THE REMEDY ALSO PROVIDES FOR SEDIMENT 
CONFINEMENT MEASURES THAT ISOLATE CONTAMINATED SEDIMENTS FROM SENSITIVE AND EDIBLE MARINE RESOURCES. 
SEDIMENT CONFINEMENT OPTIONS INCLUDE IN SITU CAPPING, CONFINED AQUATIC DISPOSAL, NEARSHORE DISPOSAL, AND 
UPLAND DISPOSAL. 

IN THE CB/NT AREA, THE CURRENT RISKS TO PUBLIC HEALTH ARE ASSOCIATED PRIMARILY WITH CONSUMPTION OF SEAFOOD 
ORGANISMS THAT HAVE ACCUMULATED PCBS FROM CONTAMINATED SEDIMENTS. FOR BASELINE CONDITIONS EVALUATED DURING 
THE REMEDIAL INVESTIGATION, THE ESTIMATED LIFETIME RISKS ASSOCIATED WITH CONSUMPTION OF 1 POUND/MONTH (15 
GRAMS/DAY) OF COMMENCEMENT BAY FISH WERE ABOUT 2X10-4. REMEDIATION OF SEDIMENTS CONTAINING OVER 150 UG/KG 
PCBS SHOULD RESULT IN FISH TISSUE CONCENTRATIONS SIMILAR TO THOSE IN FISH FROM CARR INLET, A RELATIVELY 
UNCONTAMINATED REFERENCE AREA IN PUGET SOUND. SEDIMENT REMEDIATION AT THIS LEVEL WOULD REDUCE THE EXCESS 
LIFETIME RISKS ASSOCIATED WITH PCBS CONTAMINATION IN COMMENCEMENT BAY FISH TO ABOUT 410-5 FOR A SEAFOOD 
CONSUMPTION RATE OF 12.3 GRAMS/DAY, WHICH HAS RECENTLY BEEN IDENTIFIED AS AN AVERAGE FISH CONSUMPTION RATE 
FOR THE PUGET SOUND AREA. THOSE INDIVIDUALS WHO ARE CONSUMING SEAFOOD FROM THE CB/NT SITE AT A GREATER OR 
LESSER RATE WOULD EXPERIENCE, RESPECTIVELY, GREATER OR LESSER ASSOCIATED RISKS. THIS AVERAGE 
POST-REMEDIATION RISK LEVEL IS WITHIN THE ACCEPTABLE RANGE OF RISKS (10-7 TO 10-4) FOR SUPERFUND SITES. 



CONTAMINATION OF CB/NT SEDIMENTS BY A WIDE VARIETY OF ORGANIC AND INORGANIC CHEMICALS HAS BEEN SHOWN TO 
RESULT IN SUBSTANTIAL ADVERSE EFFECTS TO BIOLOGICAL RESOURCES. EFFECTS HAVE BEEN DEMONSTRATED USING A 
PREPONDERANCE-OF-EVIDENCE APPROACH THAT INCORPORATED MULTIPLE BIOLOGICAL INDICATORS OF SEDIMENT TOXICITY 
(SUBLETHAL AND LETHAL) AND DIRECT EFFECTS ON BENTHIC INFAUNA AND FISH COMMUNITIES. BECAUSE OF THE DOCUMENTED 
IMPACTS TO BIOLOGICAL RESOURCES AND POTENTIAL IMPACTS TO HUMAN HEALTH THAT ARE EVIDENT IN THE CB/NT PROBLEM 
AREAS, THERE IS A PRESUMPTION OF HARM AND/OR AN IMMINENT THREAT POSED BY CONTAMINANTS IN THESE AREAS. IN 
ORDER TO BE PROTECTIVE OF BOTH THE PUBLIC HEATH AND THE ENVIRONMENT, A SEDIMENT QUALITY OBJECTIVE HAS BEEN 
ESTABLISHED FOR THESE AREAS IN WHICH A NO ADVERSE EFFECTS LEVEL WAS MEASURED BY THE THREE BIOLOGICAL 
INDICATORS AND HUMAN HEALTH ASSESSMENT METHODS DESCRIBED IN THIS RECORD OF DECISION. THESE BIOLOGICAL 
EFFECTS INDICATORS WERE ALSO USED TO DEVELOP EMPIRICAL SEDIMENT QUALITY VALUES AET THAT RELATE MEASURED 
BIOLOGICAL EFFECTS TO CONCENTRATIONS OF CHEMICAL CONTAMINANTS. VALIDATION STUDIES IN PUGET SOUND HAVE 
DEMONSTRATED THAT AET HAVE A HIGH RELIABILITY (86-96 PERCENT) IN PREDICTING THE PRESENCE OR ABSENCE OF 
ADVERSE BIOLOGICAL EFFECTS. THEREFORE, REMEDIATION OF COMMENCEMENT BAY SEDIMENTS TO CONTAMINANT LEVELS BASED 
ON AET SHOULD ENSURE THAT BIOLOGICAL CONDITIONS WOULD IMPROVE TO LEVELS CHARACTERISTIC OF PUGET SOUND 
REFERENCE AREAS, THE FUNCTION OF HIGH QUALITY HABITAT WOULD BE RESTORED, AND FISHERIES WOULD BE ENHANCED. 

11.2 COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

THE SELECTED REMEDY OF SOURCE CONTROL, NATURAL RECOVERY, AND SEDIMENT CONFINEMENT (I.E., IN SITU CAPPING 
AND/OR ONSITE DISPOSAL) WILL COMPLY WITH ALL ACTION, CHEMICAL, AND LOCATION-SPECIFIC ARARS. THE ARARS ARE 
PRESENTED BELOW. 

11.2.1 ACTION-SPECIFIC ARARS 

SEDIMENT REMEDIAL ACTIVITIES (I.E., CAPPING, DREDGING, AND/OR DISPOSAL OF CONTAMINATED SEDIMENTS) WILL MEET 
THE FOLLOWING ACTION-SPECIFIC ARARS: 

•	 REQUIREMENTS FOR UPLAND DISPOSAL OF RCRA HAZARDOUS WASTE AS ESTABLISHED IN 40 CFR 246, 264, 
265, 268 SUBPART D, AND 52 CFR 8712 

•	 WASHINGTON STATE HAZARDOUS WASTE MANAGEMENT ACT (RCW 70.105) REQUIREMENTS FOR UPLAND DISPOSAL 
OF SOLID WASTE, DANGEROUS WASTE, AND EXTREMELY HAZARDOUS WASTE AS CODIFIED IN WAC 
173-303-081 AND WAC 173-303-650 

•	 SUBSTANTIVE REQUIREMENTS AND GUIDELINES OF CLEAN WATER ACT SECTION 404 (40 CFR 125) AS 
IMPLEMENTED BY THE CORPS AND EPA (E.G., FOR DREDGING AND DREDGED MATERIALS MANAGEMENT, 
INCLUDING DESIGNATION OF DISPOSAL SITES) 

•	 REQUIREMENTS OF THE STATE WATER QUALITY CERTIFICATION PROCESS PURSUANT TO CLEAN WATER ACT 
SECTION 401 (40 CFR 125) (I.E., ACTIONS MUST NOT RESULT IN A VIOLATION OF WATER QUALITY 
STANDARDS OR OTHER STATE POLICIES, REQUIREMENTS, AND LAWS THAT PERTAIN TO THE AQUATIC 
ENVIRONMENT AND BENEFICIAL USE PROTECTION) 

•	 SUBSTANTIVE REQUIREMENTS OF THE WASHINGTON DEPARTMENT OF FISHERIES AND WASHINGTON DEPARTMENT OF 
WILDLIFE HYDRAULICS PERMIT (E.G., DESIGN AND PERFORMANCE CONSTRAINTS AND TIMING OF ACTION) 

•	 REQUIREMENTS OF WASHINGTON MODEL TOXICS CONTROL ACT (INITIATIVE 97) FOR MANAGING HAZARDOUS 
WASTE SITE CLEANUPS, CHAPTER 2, LAWS OF 1989 

•	 WASHINGTON SHORELINE MANAGEMENT ACT REQUIREMENTS FOR ACTIVITIES CONDUCTED WITHIN 200 FEET OF 
SHORELINES OF STATEWIDE SIGNIFICANCE (RCW 90.58, WAC 173-14) 

•	 WASHINGTON STATE REQUIREMENTS FOR INTERFERENCE WITH THE NATURAL FLOW OF STATE WATERS AS SET 
FORTH IN RCW 75-20.100 AND WAC 220-110 

•	 THE PUYALLUP TRIBE OF INDIANS SETTLEMENT ACT OF 1989 (PUBLIC LAW 101-41, 21 JUNE 1989) 
REQUIRING SUBSTANTIAL RESTORATION AND ENHANCEMENT OF THE FISHERIES RESOURCE IN THE COMMENCEMENT 
BAY AREA 

•	 PUYALLUP TRIBE WATER QUALITY PROGRAM (PUYALLUP TRIBAL COUNCIL RESOLUTION NO. 71288) ADOPTING 
WASHINGTON WATER QUALITY STANDARDS AND PROTECTING FISHING RIGHTS, HABITAT VALUES, SURFACE 
WATER, AND GROUNDWATER. 



SOURCE CONTROL ACTIVITIES WILL MEET THE FOLLOWING ACTION-SPECIFIC ARARS: 

•	 WASHINGTON STATE HAZARDOUS WASTE MANAGEMENT ACT (RCW 70.105) REQUIREMENTS FOR UPLAND DISPOSAL 
OF SOLID WASTE, DANGEROUS WASTE, AND EXTREMELY HAZARDOUS WASTE AS CODIFIED IN WAC 173-303-081 
AND WAC 173-303-650 

•	 REQUIREMENTS OF WASHINGTON MODEL TOXICS CONTROL ACT (INITIATIVE 97) FOR MANAGING HAZARDOUS 
WASTE SITE CLEANUPS, CHAPTER 2, LAWS OF 1989 

•	 REQUIREMENTS FOR DISCHARGES TO PUBLICLY OWNED TREATMENT WORKS AS ESTABLISHED IN 40 CFR 403.5, 
264.71, AND 264.72-CONDITIONS STATED IN THE PERTINENT NPDES PERMITS GOVERNING DIRECT DISCHARGES 
INCLUDING STORM DRAIN OUTFALL TO COMMENCEMENT BAY WATERS (40 CFR 125.122, 125.123, 125.124) 

•	 CONDITIONS STATED IN THE PERTINENT PRETREATMENT PERMITS GOVERNING DIRECT DISCHARGES TO CITY OF 
TACOMA SANITARY SEWERS 

•	 PUYALLUP TRIBE WATER QUALITY PROGRAM (PUYALLUP TRIBAL COUNCIL RESOLUTION NO. 71288) ADOPTING 
WASHINGTON WATER QUALITY STANDARDS AND PROTECTING FISHING RIGHTS, HABITAT VALUES, SURFACE 
WATER, AND GROUNDWATER 

•	 WASHINGTON WATER POLLUTION CONTROL ACT (RCW 90.48) REQUIREMENTS GOVERNING DISCHARGES OF ANY 
POLLUTANT TO WATERS OF THE STATE 

•	 WASHINGTON SHORELINE MANAGEMENT ACT REQUIREMENTS FOR ACTIVITIES CONDUCTED WITHIN 200 FEET OF 
SHORELINES OF STATEWIDE SIGNIFICANCE (RCW 90.58, WAC 173-14) 

•	 THE PUYALLUP TRIBE OF INDIANS SETTLEMENT ACT OF 1989 (PUBLIC LAW 101-41, 21 JUNE 1989) 
REQUIRING SUBSTANTIAL RESTORATION AND ENHANCEMENT OF THE FISHERIES RESOURCE IN THE COMMENCEMENT 
BAY AREA. 

11.2.2 CHEMICAL-SPECIFIC ARARS 

SEDIMENT REMEDIAL ACTIVITIES MAY BE REQUIRED TO MEET THE FOLLOWING CHEMICAL-SPECIFIC ARARS DEPENDING ON THE 
ACTIVITY IN QUESTION (E.G., DREDGING, DREDGED MATERIAL DISPOSAL): 

•	 LIMITING PERMISSIBLE CONCENTRATIONS ESTABLISHED BY 40 CFR 125.120-125.124; 227.22, AND AMBIENT 
WATER QUALITY CRITERIA FOR PROTECTING HUMAN HEALTH AND AQUATIC ORGANISMS ESTABLISHED BY 40 CFR 
131 

•	 GROUNDWATER PROTECTION REQUIREMENTS FOR RCRA FACILITIES AS ESTABLISHED BY 40 CFR 264 AND 265 

•	 FEDERAL REQUIREMENTS FOR GROUNDWATER USED AS DRINKING WATER AS SET FORTH IN 40 CFR 141 AND 143 

•	 FEDERAL REGULATIONS (IMPLEMENTED BY 40 CFR 261.24) REQUIRING AN EXTRACTION PROCEDURE TOXICITY 
TEST FOR CONTAMINANT LEACHING TRIGGER HANDLING AND DISPOSAL REQUIREMENTS 

•	 WASHINGTON WATER QUALITY STANDARDS FOR SURFACE WATERS (WAC 173-201) 

•	 WATER POLLUTION CONTROL ACT (RCW 90.48) AND WATER RESOURCES ACT (RCW 90.54) REQUIRE THE USE OF 
AKARTS FOR CONTROLLING DISCHARGES TO SURFACE WATER AND GROUNDWATER. 

THE ABOVE STANDARDS MAY BE EXCEEDED ON A SHORT-TERM, LOCALIZED BASIS DURING DREDGING OR SEDIMENT DISPOSAL 
OPERATIONS DUE TO RESUSPENSION OF CONTAMINATED SEDIMENT. 

SOURCE CONTROL ACTIVITIES WILL MEET THE FOLLOWING CHEMICAL-SPECIFIC ARARS: 

•	 WATER POLLUTION CONTROL ACT (RCW 90.48) AND WATER RESOURCES ACT (RCW 90.54) REQUIRE THE USE OF 
AKARTS FOR CONTROLLING DISCHARGES TO SURFACE WATER AND GROUNDWATER 

•	 TECHNOLOGY-BASED STANDARDS ESTABLISHED IN CLEAN WATER ACT SECTION 301(B) 

•	 LIMITING PERMISSIBLE CONCENTRATIONS FOR DISCHARGES INTO MARINE WATERS PURSUANT TO 40 CFR 
125.120-125.124; 227.22 

• AMBIENT WATER QUALITY CRITERIA FOR THE PROTECTION OF AQUATIC LIFE AND HUMAN HEALTH ESTABLISHED 
BY 40 CFR 131 



•	 WASHINGTON WATER QUALITY STANDARDS FOR SURFACE WATER AS ESTABLISHED BY WAC 173-201. 

11.2.3 LOCATION-SPECIFIC ARARS 

SEDIMENT REMEDIAL ACTIVITIES WILL MEET THE FOLLOWING LOCATION-SPECIFIC ARARS: 

•	 CLEAN WATER ACT SECTIONS 404 AND 401 (40 CFR 125) SUBSTANTIVE REQUIREMENTS FOR DREDGED MATERIAL 
EVALUATION AND IMPACTS ASSESSMENT (INCLUDING WETLANDS PROTECTION) 

•	 RIVERS AND HARBORS APPROPRIATIONS ACT SECTION 10 SUBSTANTIVE REQUIREMENTS FOR PROTECTING 
NAVIGABLE WATERWAYS 

•	 PUYALLUP TRIBE LAND CLAIM SETTLEMENT REQUIREMENTS FOR ACTIONS THAT IMPACT FISHERIES RESOURCES 
IN THE PUYALLUP RIVER DELTA 

•	 EXECUTIVE ORDERS 11990 AND 11988 (40 CFR 6 APPENDIX A) TO AVOID ADVERSE EFFECTS, MINIMIZE 
POTENTIAL HARM, AND RESTORE AND PRESERVE NATURAL AND BENEFICIAL USES OF WETLANDS AND 
FLOODPLAINS. 

SOURCE CONTROL REMEDIAL ACTIVITIES WILL MEET THE FOLLOWING LOCATION-SPECIFIC ARARS: 

•	 WASHINGTON SHORELINE MANAGEMENT ACT REQUIREMENTS FOR ACTIVITIES CONDUCTED WITHIN 200 FEET OF 
SHORELINES OF STATEWIDE SIGNIFICANCE (RCW 90.58, WAC 173-14) 

•	 WASHINGTON STATE HAZARDOUS WASTE MANAGEMENT ACT (RCW 70.105) REQUIREMENTS FOR UPLAND DISPOSAL 
OF SOLID WASTE, DANGEROUS WASTE, AND EXTREMELY HAZARDOUS WASTE AS CODIFIED IN WAC 173-303-081 
AND WAC 173-303-650 

•	 REQUIREMENTS OF WASHINGTON MODEL TOXICS CONTROL ACT (INITIATIVE 97) FOR MANAGING HAZARDOUS 
WASTE SITE CLEANUPS, CHAPTER 2, LAWS OF 1989. 

11.2.4 OTHER FACTORS TO BE CONSIDERED 

SEDIMENT REMEDIAL ACTION WILL CONSIDER THE FOLLOWING: 

•	 REQUIREMENTS AND GUIDELINES FOR EVALUATING DREDGED MATERIAL, DISPOSAL SITE MANAGEMENT, DISPOSAL 
SITE MONITORING, AND DATA MANAGEMENT ESTABLISHED BY PSDDA (1988) 

•	 CRITICAL TOXICITY VALUES (ACCEPTABLE DAILY INTAKE LEVELS, CARCINOGENIC POTENCY FACTOR) AND US 
FOOD AND DRUG ADMINISTRATION ACTION LEVELS (FOR CONCENTRATIONS OF MERCURY AND PCBS IN EDIBLE 
SEAFOOD TISSUE) 

•	 PENDING TPCHD REGULATIONS FOR SANITARY LANDFILLS 

•	 SUBSTANTIVE LAND USE REQUIREMENTS OF THE TACOMA SHORELINE MASTER PROGRAM 

•	 EPA WETLAND ACTION PLAN (US EPA 1989) DESCRIBING NATIONAL WETLAND POLICY AND GOAL OF NO NET 
LOSS 

•	 1989 PSWQA PLAN (PSWQA 1988) ELEMENTS P-2 AND P-3 FOR SEDIMENT QUALITY STANDARDS AND SEDIMENT 
IMPACT ZONES 

•	 1989 PSWQA PLAN (PSWQA 1988) ELEMENTS S-4, S-7, AND S-8 FOR CONFINED DISPOSAL, CLEANUP 
DECISIONS, AND INVESTIGATIONS AND CLEANUPS OF CONTAMINATED SEDIMENT. 

SOURCE CONTROL ACTIONS WILL CONSIDER THE FOLLOWING: 

•	 AKART GUIDELINES AND 1989 PSWQA PLAN (PSWQA 1988) ELEMENTS P-6 AND P-7 FOR THE DEVELOPMENT OF 
AKART GUIDELINES AND EFFLUENT LIMITS FOR TOXICANTS AND PARTICULATES 

•	 1989 PSWQA PLAN (PSWQA 1988) ELEMENT P-3 FOR THE DEVELOPMENT OF CRITERIA FOR DEFINING SEDIMENT 
IMPACT ZONES RELATIVE TO DISCHARGES. 

11.3 COST EFFECTIVENESS 

THE COST OF THE SELECTED REMEDY IS DESCRIBED IN TERMS OF SEDIMENT RELATED ACTIVITIES ONLY, BECAUSE SOURCE 



CONTROLS ARE BEING ENFORCED LARGELY ACCORDING TO NON-CERCLA ENVIRONMENTAL AUTHORITIES AND PROGRAMS. THE NET 
PRESENT WORTH VALUE REPRESENTED BY IN SITU CAPPING FOR ST. PAUL WATERWAY IS ESTIMATED TO BE $1,820,000 
(ACTUAL COSTS FOR CAPPING NOT PROVIDED BY SIMPSON TACOMA KRAFT COMPANY FOR THIS RECORD OF DECISION). THE COST 
OF IMPLEMENTING THE SELECTED REMEDY IN THE REMAINING SEVEN PROBLEM AREAS WILL VARY ACCORDING TO THE TYPES OF 
CONFINEMENT OPTIONS ACTUALLY UTILIZED. BECAUSE THE CONFINED AQUATIC DISPOSAL OPTION CAN BE IMPLEMENTED 
WITHIN EACH PROBLEM AREA, SITE AVAILABILITY IS LESS OF A LIMITING FACTOR. IT IS THEREFORE THE MOST LIKELY 
OPTION TO BE IMPLEMENTED ON AN AREAWIDE BASIS AND IS THE ONLY OPTION FOR WHICH AREAWIDE COSTS ARE PRESENTED. 
THE NET PRESENT WORTH VALUE FOR IMPLEMENTING CONFINED AQUATIC DISPOSAL IN THE REMAINING SEVEN PROBLEM AREAS 
IS ESTIMATED TO BE $30,500,000. 

THE TOTAL ESTIMATED COST OF SEDIMENT-RELATED ACTIVITIES IN ALL EIGHT CB/NT PROBLEM AREAS ADDRESSED IN THIS 
RECORD OF DECISION IS THEREFORE $32,300,000. COSTS ASSOCIATED WITH IN SITU CAPPING ARE APPROXIMATED A FACTOR 
OF 0.5 LESS, COSTS ASSOCIATED WITH NEARSHORE DISPOSAL ARE APPROXIMATELY A FACTOR OF 0.8 LESS, AND COSTS 
ASSOCIATED WITH UPLAND DISPOSAL ARE APPROXIMATELY A FACTOR OF 2 GREATER THAN THOSE ASSOCIATED WITH CONFINED 
AQUATIC DISPOSAL. IT IS EXPECTED THAT THE REMEDY IMPLEMENTED AT THESE PROBLEM AREAS WILL REPRESENT A 
COMBINATION OF THESE CONFINEMENT OPTIONS, WHICH WOULD BE REFLECTED IN ACTUAL COSTS. REVISIONS IN ESTIMATES TO 
THE CLEANUP VOLUME BASED ON THE RESULTS OF REMEDIAL DESIGN SAMPLING ARE EXPECTED TO HAVE A MAJOR IMPACT ON 
THESE COST ESTIMATES. HOWEVER, THE SELECTED REMEDY IS COST-EFFECTIVE BECAUSE IT HAS BEEN DETERMINED TO 
PROVIDE OVERALL EFFECTIVENESS RELATIVE TO COSTS OF THE OTHER REMEDIES EVALUATED FOR SEDIMENT REMEDIAL ACTION. 

BECAUSE NATURAL RECOVERY IS INCLUDED AS A KEY ELEMENT OF THE OVERALL ALTERNATIVE, THE ESTIMATED COSTS OF THE 
REMEDY ARE APPROXIMATELY ONE-HALF OF WHAT THEY WOULD BE IF THE REMEDY DID NOT INCORPORATE NATURAL RECOVERY 
OVER A 10-YEAR TIME PERIOD. THE ESTIMATED COSTS OF THE SELECTED REMEDY ARE AT LEAST ONE-TENTH OF THE COSTS 
ASSOCIATED WITH INCINERATION, AND AT LEAST ONE-QUARTER OF THE COSTS ASSOCIATED WITH TREATMENT OF SEDIMENTS BY 
SOLVENT EXTRACTION, AND AT LEAST ONE-HALF THE COSTS ASSOCIATED WITH SOLIDIFICATION. THESE COMPARISONS TO 
TREATMENT COSTS ARE DERIVED FROM FEASIBILITY STUDY COST ESTIMATES, WHICH ARE ASSUMED TO BE VALID FOR 
COMPARISON PURPOSES. 

BY PROVIDING FOR FLEXIBILITY IN THE DISPOSAL SITE OPTION, THE SELECTED REMEDY PROVIDES A COST-EFFECTIVE MEANS 
OF ACHIEVING THE PROJECT OBJECTIVE: ACCEPTABLE SEDIMENT QUALITY IN A REASONABLE TIMEFRAME. NEARSHORE 
DISPOSAL CAN BE INTEGRATED INTO PLANNED CONSTRUCTION PROJECTS THAT REQUIRE FILL. SIMILARLY, DISPOSAL 
LOCATION SITING CAN TAKE INTO CONSIDERATION THE UNIQUE USE REQUIREMENTS OF EACH OF THE REMAINING SEVEN 
PROBLEM AREAS TO MINIMIZE ECONOMIC IMPACTS ASSOCIATED WITH IMPLEMENTATION OF THE SELECTED REMEDY (E.G., 
SHIPPING TRAFFIC DISRUPTION), OR ASSOCIATED WITH PROJECTED USES OF THE WATERWAYS. 

11.4 UTILIZATION OF PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT/TECHNOLOGIES 

EPA AND THE STATE OF WASHINGTON HAVE DETERMINED THAT THE SELECTED REMEDY REPRESENTS THE MAXIMUM EXTENT TO 
WHICH PERMANENT SOLUTIONS AND TREATMENT TECHNOLOGIES CAN BE UTILIZED IN A COST-EFFECTIVE MANNER AT THE CB/NT 
SITE. OF THOSE ALTERNATIVES THAT ARE PROTECTIVE OF HUMAN HEATH AND THE ENVIRONMENT AND COMPLY WITH ARARS, 
EPA AND THE STATE HAVE DETERMINED THAT THE SELECTED REMEDY PROVIDES THE BEST BALANCE OF TRADEOFFS IN TERMS OF 
LONG-TERM EFFECTIVENESS AND PERMANENCE; REDUCTION IN TOXICITY, MOBILITY OR VOLUME ACHIEVED THROUGH TREATMENT; 
SHORT-TERM EFFECTIVENESS; IMPLEMENTABILITY; AND COST. THE SELECTED REMEDY ALSO OFFERS THE HIGHEST DEGREE OF 
OVERALL ACCEPTANCE BY THE STATE, TRIBE, AND AFFECTED COMMUNITY. 

WHILE THE SELECTED REMEDY DOES NOT INCLUDE TREATMENT (I.E., SOLVENT EXTRACTION, SOLIDIFICATION, INCINERATION) 
AS A PRINCIPAL ELEMENT IN SEDIMENT REMEDIAL ACTIONS, IT WILL SIGNIFICANTLY REDUCE THE INHERENT HAZARDS POSED 
BY THE CONTAMINATED SEDIMENTS THROUGH ISOLATION AND SOURCE CONTROL. THE PRINCIPAL THREAT POSED BY 
CONTAMINATED SEDIMENTS IS THROUGH EXPOSURE OF RESIDENT BENTHIC COMMUNITIES LIVING AT OR NEAR THE 
SEDIMENT-WATER INTERFACE, FISH THAT FEED ON BENTHIC ORGANISMS OR LIVE IN CLOSE ASSOCIATION WITH SURFACE 
SEDIMENTS, AND HUMANS WHO CONSUME ORGANISMS THAT HAVE BEEN EXPOSED TO THE SEDIMENTS AND HAVE ACCUMULATED 
CONTAMINANTS. BURIAL OF THE CONTAMINATED SEDIMENTS, EITHER THROUGH NATURAL ACCUMULATION OF CLEAN SEDIMENTS, 
OR THROUGH CONFINED AQUATIC DISPOSAL, ELIMINATES THE POTENTIAL RATES OF EXPOSURE. SOURCE CONTROL ENSURES 
THAT THIS VERY SENSITIVE INTERFACE WILL NOT BE RECONTAMINATED, AND MONITORING VERIFIES THAT SOURCE CONTROLS 
AND SEDIMENT REMEDIAL ACTIONS HAVE BEEN EFFECTIVE. 

11.5 PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT 

THIS DECISION TO CONFINE SEDIMENT EITHER IN-PLACE OR IN ONSITE DISPOSAL FACILITIES IS CONSISTENT WITH PROGRAM 
EXPECTATIONS, WHICH FOCUS TREATMENT TECHNOLOGIES ON MORE HIGHLY TOXIC, CONCENTRATED WASTES. IN GENERAL, 
SEDIMENT CONTAMINATION AT THE CB/NT SITE IS CHARACTERIZED BY VERY LARGE VOLUMES OF LOW CONCENTRATION 
MATERIAL. BECAUSE CONTAMINANT RELEASES TO THE MARINE ENVIRONMENT HAVE OFTEN BEEN SLIGHTLY DISPERSED IN THE 
WATER COLUMN AS THEY SETTLE, AND ARE FURTHER MIXED WITH CLEAN, NATURALLY OCCURRING PARTICLES AS THEY 
ACCUMULATE ON THE BOTTOM, THEY TEND TO BE RELATIVELY DILUTE AS COMPARED TO MORE CONCENTRATED WASTE MATERIALS. 
FURTHERMORE, CONTAMINANTS THAT HAVE ACCUMULATED IN THE SEDIMENTS TYPICALLY HAVE A STRONG AFFINITY FOR 
PARTICLES. THUS, ONCE IN PLACE, MOST SEDIMENT CONTAMINANTS ARE RELATIVELY STATIONARY UNLESS THE PARTICLES 



WITH WHICH THEY ARE ASSOCIATED ARE DISTURBED AND REMOBILIZED. THE POTENTIAL FOR REMOBILIZATION OF PARTICLES 
WITHIN A CONFINED DISPOSAL FACILITY IS RELATIVELY REMOTE IF THE FACILITY IS PROPERLY DESIGNED AND ENGINEERED. 

#DSC 
12. 	 DOCUMENTATION OF SIGNIFICANT CHANGES 

THE PROPOSED PLAN FOR THE CB/NT SITE WAS RELEASED FOR PUBLIC COMMENT IN FEBRUARY 1989. THE PROPOSED PLAN 
DESCRIBED THE PREFERRED ALTERNATIVES IDENTIFIED IN THE FEASIBILITY STUDY FOR THE NINE PROBLEM AREAS THEN 
INCLUDED IN THE INVESTIGATION, AND IDENTIFIED A MORE GENERAL PERFORMANCE-BASED ALTERNATIVE AS THE PREFERRED 
ALTERNATIVE. SINCE THAT TIME, THE FOLLOWING CHANGES HAVE BEEN MADE:

 1. 	 PROJECT SCOPE: THE PROBLEM AREA DESIGNATED RUSTON-PT. DEFIANCE SHORELINE HAS BEEN ESTABLISHED AS
 A SEPARATE OPERABLE UNIT FOR THE SITE: OPERABLE UNIT 06 (ASARCO SEDIMENTS) (DESCRIBED IN
 GREATER DETAIL IN SECTION 5.1.6), REDUCING THE NUMBER OF PROBLEM AREAS ADDRESSED IN THIS RECORD OF
 DECISION TO EIGHT.

 2. 	 SOURCE CONTROL: SOURCE CONTROL HAS BEEN ESTABLISHED AS AN OPERABLE UNIT FOR THE SITE WHICH WILL
 BE MANAGED ACCORDING TO THE OBJECTIVES DESCRIBED IN THIS RECORD OF DECISION.

 3. 	 HABITAT OBJECTIVES: THE IMPORTANCE OF HABITAT RESTORATION AND FISHERIES ENHANCEMENT HAS BEEN
 CLARIFIED AS A COMPONENT OF THE CB/NT CLEANUP OBJECTIVE.

 4. 	 SELECTED REMEDY: A LIMITED RANGE OF FOUR CONFINEMENT OPTIONS WAS SELECTED TO REPRESENT THE
 SEDIMENT REMEDIAL ACTION ELEMENT OF THE SELECTED ALTERNATIVE.

 5. 	 COST ESTIMATES: ADJUSTMENTS TO COST ESTIMATES WERE MADE.

 6. 	 TIMEFRAME FOR IMPLEMENTATION SCHEDULES: PLANNING SCHEDULES FOR OVERALL PROJECT IMPLEMENTATION
 WERE ADJUSTED. 

THESE CHANGES ARE LOGICAL OUTGROWTHS OF THE PROPOSED PLAN, AND ARE BASED ON NEW INFORMATION PROVIDED DURING 
THE PUBLIC COMMENT PERIOD. IN SITU CAPPING. FOR THE MOUTH OF HYLEBOS, HEAD OF CITY, AND WHEELER-OSGOOD 
PROBLEM AREAS, OPEN-WATER CONFINED AQUATIC DISPOSAL WAS IDENTIFIED AS THE PREFERRED ALTERNATIVE IN THE 
FEASIBILITY STUDY. NEARSHORE DISPOSAL WAS IDENTIFIED IN THE FEASIBILITY STUDY AS THE PREFERRED ALTERNATIVE 
FOR HEAD OF HYLEBOS, SITCUM AND MIDDLE PROBLEM AREAS. INSTITUTIONAL CONTROL (INCLUDING NATURAL RECOVERY) WAS 
SELECTED AS THE PREFERRED ALTERNATIVE FOR THE MOUTH OF CITY WATERWAY PROBLEM AREA. 

AFTER CONSIDERATION OF PUBLIC COMMENT, A LIMITED RANGE OF CONFINEMENT OPTIONS WAS DETERMINED TO OFFER THE 
MOST APPROPRIATE MEANS OF ACHIEVING THE PROJECT CLEANUP OBJECTIVES IN A TIMELY MANNER. THE FOUR DIFFERENT 
CONFINEMENT OPTIONS PROVIDE COMPARABLE PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT, AND THEY ARE SIMILARLY 
COMPARABLE WHEN EVALUATED BY THE BALANCING CRITERIA. VARIATIONS IN LONG AND SHORT-TERM EFFECTIVENESS AND 
PERMANENCE ARE RELATIVELY MINOR AND ARE GIVEN LESS WEIGHT THAN IF THE WASTE WERE HIGHER IN CONTAMINANT 
CONCENTRATION. THIS ADDED FLEXIBILITY ALSO ADDRESSES COST CONCERNS. FOR EXAMPLE, IT IS RECOGNIZED THAT THE 
ADDED COSTS ASSOCIATED WITH UPLAND DISPOSAL MAY BE JUSTIFIED FOR SELECTED AREAS WHERE IN SITU CAPPING, 
NEARSHORE DISPOSAL, OR CONFINED AQUATIC DISPOSAL COULD INTERFERE WITH COMMERCIAL AND NAVIGATIONAL ACTIVITIES. 
IN ADDITION, NEW INFORMATION COLLECTED DURING REMEDIAL DESIGN SEDIMENT SAMPLING COULD GREATLY INFLUENCE THE 
SELECTION OF THE SPECIFIC CONFINEMENT OPTION. IT IS ANTICIPATED THAT THE SPATIAL EXTENT OF CONTAMINATION 
EXCEEDING SEDIMENT QUALITY OBJECTIVES AND THE AREAL EXTENT OF SEDIMENT PREDICTED TO RECOVER NATURALLY COULD 
CHANGE SIGNIFICANTLY BASED ON MORE DETAILED INFORMATION ON THE DISTRIBUTION OF CONTAMINATION CONCENTRATIONS, 
SITE-SPECIFIC BIOLOGICAL TEST RESULTS, REFINED SEDIMENTATION RATES, IMPROVED INFORMATION ON SOURCE LOADING 
RATES, AND NEW INFORMATION ON CHEMICAL DEGRADATION AND LOSS RATES. CHANGES IN WASTE VOLUME WILL SIGNIFICANTLY 
IMPACT THE CAPACITY REQUIREMENTS OF DISPOSAL SITES AND CONSEQUENTLY INFLUENCE THE OVERALL DISPOSAL SITE 
DESIGN. 

12.5 COST ESTIMATES 

COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD SUGGESTED THAT COSTS ASSOCIATED WITH CANDIDATE 
ALTERNATIVES WERE UNDERESTIMATED. SUBSEQUENT REVIEW OF THE COSTING PROCEDURES INDICATED THAT UNIT DREDGING 
COSTS WERE UNDERESTIMATED BY APPROXIMATELY A FACTOR OF 2, AND THAT BULKING FACTORS DUE TO INCORPORATION OF 
WATER DURING DREDGING WERE NOT INCLUDED. THE COSTS DEVELOPED IN THE CB/NT FEASIBILITY STUDY WERE USED TO 
ANALYZE THE COSTS OF THE TREATMENT ALTERNATIVES RELATIVE TO THE COSTS OF CONFINEMENT ALTERNATIVES. NEW COSTS 
WERE DEVELOPED FOR THE FOUR CONFINEMENT OPTIONS USING MORE REALISTIC ESTIMATES FOR UNIT DREDGING COSTS AND 
BULKING DURING DREDGING. OTHER COST REFINEMENTS WERE ALSO DEVELOPED ON THE BASIS OF REVISIONS TO THE 
PREFERRED ALTERNATIVES AND CHANGES IN ASSUMPTIONS REGARDING THE FACTORS THAT WOULD INFLUENCE THEIR 
IMPLEMENTATION. FOR EXAMPLE, NEARSHORE DISPOSAL COST ESTIMATES DO NOT INCLUDE SITE DEVELOPMENT BECAUSE IT 
HAS BEEN DETERMINED THAT THIS ALTERNATIVE WILL ONLY BE IMPLEMENTED WHEN INTEGRATED INTO NEARSHORE 



CONSTRUCTION PROJECTS. THE COST ESTIMATES DEVELOPED FOR THE RECORD OF DECISION FOR CONFINED AQUATIC DISPOSAL 
ASSUME THAT OVERDREDGING TECHNIQUES WILL BE USED. 

12.6 IMPLEMENTATION SCHEDULES 

THE IMPLEMENTATION SCHEDULES FOR BOTH SOURCE CONTROL AND SEDIMENT REMEDIATION AS DESCRIBED IN THE CB/NT 
INTEGRATED ACTION PLAN (PTI 1988) HAVE BEEN REVISED IN RESPONSE TO PUBLIC COMMENT. MANY COMMENTS INDICATED 
THAT THE ESTIMATED SCHEDULES APPEARED TO BE BASED ON UNREALISTICALLY SHORT TIMEFRAMES FOR SOURCE CONTROL. 
THE SCHEDULES HAVE BEEN RE-EVALUATED BY EPA AND ECOLOGY FOR EACH OF THE CB/NT PROBLEM AREAS. IN GENERAL, THE 
SCHEDULES WERE REVISED TO INCLUDE 1-3 MORE YEARS OF SOURCE CONTROL ACTIVITIES. THE SCHEDULE REVISIONS HAVE 
BEEN ADJUSTED TO REFLECT ADDITIONAL TIME NEEDED TO INVESTIGATE AND ADDRESS CB/NT SOURCES, INCLUDING STORM 
DRAINS, THAT WERE NOT FACTORED INTO THE INTEGRATED ACTION PLAN SCHEDULES. THE OVERALL TIMEFRAME FOR THE 
ACTION CLEANUP PHASE OF THE PROJECT HAS THEREFORE BEEN ADJUSTED FROM 4 YEARS TO A TOTAL OF 8 YEARS, AS 
REFLECTED IN THE PLANNING SCHEDULES IN APPENDIX C. 



#TA 
TABLES AND ATTACHMENTS

 TABLE 2.

 SITES AT THE COMMENCEMENT BAY NEARSHORE/TIDEFLATS SITE
 LISTED IN SUPERFUND INFORMATION SYSTEM

 CB/NT SOURCE 
CONTROL SITE 

*A 	 WAD980738025 
WAD008958357 

* 	 WAD981763162 
WAD988466413 
WAD009281007 
WAD980514566 
WAD980639645 
WAD009248774 

* 	 WAD009253295 
* 	 WAD980511653 
* 	 WAD089335160 
* 	 WAD009253246 

WAD980511711 

* 	 WAD009281403 
WAD009242025 

* 	 WAD980639140 
* 	 WAD981761794 

WAD001829522 
* 	 WAD083350231 
* 	 WAD070046511 
* 	 WAD001882984 

WAD027543032 
* 	 WAD009242314 

WAD009252628 
WAD009252719 

CERCLIS
IDENTIFICATION MANAGING
NUMBER SITE NAME AGENCY

B&L 
CASCADE POLE CO., INC. (MCFARLAND) 
CASCADE TIMBER LOG SORTING YARD #1 
CASCADE TIMBER LOG SORTING YARD #2 
COSKI INDUSTRIAL DUMP 
DAUPHIN SITE 
DON OLINE LANDFILL 
GEORGIA-PACIFIC 
LOUISIANA-PACIFIC CORPORATION 
MARINE VIEW DRIVE SITE 
MURRAY PACIFIC LOG SORTING YARD #1 
PENNWALT CHEMICAL CORPORATION 
PETARCIK SITE 

* WAD0676162586 TACOMA BOATBUILDING COMPANY 
TAM ENGINEERING 
USG COMPANY 
USG COMPANY, HYLEBOS CREEK DUMPSIT 
WASSER-WINTERS LOG SORTING YARD 

UBATB
ECOLOGYC
UBAT
UBAT
UBAT
UBAT
UBAT
UBAT
UBAT
UBAT
UBAT
UBAT
UBAT
UBAT,ECOLOGY
UBAT
UBAT
UBAT
UBAT

ALLIED CHEMICAL CORPORATION-TACOMA WORKS TPCHD
AMERICAN PLATING COMPANY EPA
CHAMPION INTERNATIONAL (SIMPSON TACOMA KRA ECOLOGY
KAISER ALUMINUM AND CHEMICAL CORPORATION ECOLOGY
LILYBLAD PETROLEUM, INC./SOL-PRO ECOLOGY
OCCIDENTAL CHEMICAL CORPORATION EPA
STAUFFER CHEMICAL TPCHD
US OIL & REFINING COMPANY ECOLOGY

 A * = CURRENTLY CONSIDERED TO BE POTENTIAL SOURCES OF CONTAMINANTS TO CB/NT PROBLEM AREAS.

 B THE COMMENCEMENT BAY URBAN BAY ACTION TEAM (UBAT) AT WASHINGTON DEPARTMENT OF ECOLOGY'S SOUTHWEST
 REGIONAL OFFICE.

 C WASHINGTON DEPARTMENT OF ECOLOGY PROGRAMS OTHER THAN THE COMMENCEMENT BAY UBAT. 

TABLE 3.

 ESTIMATED INDIVIDUAL LIFETIME RISKS FROM EATING FISH


 MUSCLE TISSUE CONTAINING ORGANIC COMPOUNDS


 AVERAGE CONSUMPTION RATE
 CONCENTRATION

 CHEMICAL (WET WEIGHT) 1 POUND/DAY 1 POUND/MONTH

 PCBS 210 UG/KG 6X10(-3) 2X10(-4)
 ARSENIC 4.1 MG/KG 4X10(-4) 1X(10-5)
 HEXACHLOROBENZENE 11 UG/MG 1X10(-4) 4X10(-6)
 HEXACHLOROBUTADIENE 40 UG/KG 2X10(-5) 7X10(-7)
 BIS(2-ETHYLHEXYL)
 PHTHALATE 194 UG/MG 2X10(-5) 6X10(-7)
 TETRACHLOROETHENE 66 UG/KG 1X10(-5) 5X10(-7) 



 TABLE 4.

 PROJECTED LIFETIME CANCER RISKS FOR PCBS AND ARSENIC


 CONSUMPTION FISH
 FREQUENCY INTAKE EXPOSURE INDIVIDUAL EXPOSED
 (1 POUND) (GRAMS/DAY) (MG/KG/DAY) RISK POPULATION

 PCBS

 DAILY 453.0 1.3X10(-3) 5.90X10(-3) 30

 WEEKLY 64.7 1.94X10(-4) 8.42X10(-4) 1,005

 MONTHLY 15.1 4.53X10(-5) 1.97X10(-4) 1,735

 BIMONTHLY 7.4 2.22X10(-5) 9.63X10(-5) 1,111

 TWICE/YEAR 2.5 7.50X10(-6) 3.26X10(-5) 2,618

 YEARLY 1.2 3.60X10(-6) 1.56X10-5 8,721

 TOTAL 15,220

 ARSENIC

 DAILY 453.0 3.16X10(-5) 4.42X10(-4) 30

 WEEKLY 64.7 4.51X10(-6) 6.31X10(-5) 1,005

 MONTHLY 15.1 1.05X10(-6) 1.47X10(-5) 1,735

 BIMONTHLY 7.4 5.16X10(-7) 7.22X10(-6) 1,111

 TWICE/YEAR 2.5 1.74X10(-7) 2.44X10(-6) 2,618

 YEARLY 1.2 8.37X10(-6) 1.17X10(-6) 8,721

 TOTAL 15,220 



 TABLE 5.

 SEDIMENT QUALITY VALUES REPRESENTING THE SEDIMENT CLEANUP

 OBJECTIVES RELATED ENVIRONMENTAL RISKS


 CHEMICAL 

METALS (MG/KG DRY WEIGHT; PPM)

 ANTIMONY 
ARSENIC 
CADMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL
 140A,B
 SILVER 
ZINC 

ORGANIC COMPOUNDS (UG/KG DRY WEIGHT; PPB)

 LOW MOLECULAR WEIGHT PAH 

NAPHTHALENE 
ACENAPHTHYLENE 
ACENAPHTHENE 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
2-METHYLNAPHTHALENE 

HIGH MOLECULAR WEIGHT PAH 

FLUORANTHENE 
PYRENE 
BENZ(A)ANTHRACENE 
CHRYSENE 
BENZOFLUORANTHENES 
BENZO(A)PYRENE 
INDENO(1,2,3-C,D)PYRENE 
DIBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

CHLORINATED ORGANIC COMPOUNDS

 1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
HEXACHLOROBENZENE (HCB) 

TOTAL PCBS 

PHTHALATES

 DIMETHYL PHTHALATE 
DIETHYL PHTHALATE 
DI-N-BUYTL PHTHALATE 
BUTYL BENZYL PHTHALATE 
BIS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCTYL PHTHALATE 

SEDIMENT
CLEANUP OBJECTIVEA(A)

150B
57B
5.1B
390L
450B
0.59L

6.1A
410B

5,200L

2,100L
1,300A,B
500L
540L
1,500L
960L
670L

17,000L

2,500L
3,300L
1,600L
2,800L
3,600L
1,600L
690L
230L
720L

170A,L,B
110B
50L,B
51A
22B

1,000B,*

160L
200B
1,400A,L
900A,B
1,300B
6,200B 



 PHENOLS

 PHENOL 420L
 2-METHYLPHENOL 63A,L
 4-METHYLPHENOL 670L
 2,4-DIMETHYLPHENOL 29L
 ENTACHLOROPHENOL 360A

 MISCELLANEOUS EXTRACTABLES

 BENZYL ALCOHOL 73L
 BENZOIC ACID 650L,B
 DIBENZOFURAN 540L
 HEXACHLOROBUTADIENE 11B
 N-NITROSODIPHENYLAMINE 28B

 VOLATILE ORGANICS

 TETRACHLOROETHENE 57B
 ETHYLBENZENE 10B
 TOTAL XYLENES 40B

 PESTICIDES

 P,P'-DDE 9B
 P,P'-DDD 16B
 P,P'-DDT 34B

 A OPTION 2 - LOWEST AET AMONG AMPHIPOD, OYSTER, AND BENTHIC:

 A - AMPHIPOD MORTALITY BIOASSAY

 L - OYSTER LARVAE ABNORMALITY BIOASSAY

 B - BENTHIC INFAUNA

 * - THE SEDIMENT QUALITY OBJECTIVE FOR HUMAN HEALTH HAS


 BEEN ESTABLISHED AT 150 PPB FOR PCBS AT THE CB/NT SITE
 ACCORDING TO A METHOD COMBINING EQUILIBRIUM
 PARTITIONING AND RISK ASSESSMENT METHODS. 



 TABLE 13.

 INDICATOR CHEMICALS AND RECOVERY FACTORS


 SEDIMENT 10-YEAR REMEDIAL
 INDICATOR QUALITY RECOVEY ACTION

 PROBLEM AREA CHEMICAL OBJECTIVES FACTORB LEVEL A,C

 HEAD OF HYLEBOS 	 PCBS 150 1.6 240
 ARSENIC 57 1.7 97
 HPAH 17,000 1.9 32,000

 MOUTH OF HYLEBOS 	 PCBS 150 2.0 300
 HEXACHLORO
 BENZENE 22 4.6 100

 SITCUM 	 COPPER 390 2.9 1,100
 ARSENIC 57 2.9 160

 ST. PAUL 	 4-METHYLPHENOL 670 1.9 1,300

 MIDDLE 	 MERCURY 0.59 1.2 0.71
 COPPER 390 1.2 470

 HEAD OF CITY 	 HPAH 17,000 1.3 22,000
 CADMIUM 5.1 1.3 6.6
 LEAD 450 1.3 580
 MERCURY 0.59 1.3 0.77

 WHEELER-OSGOOD 	 HPAH 17,000 1.2 20,000
 ZINC 0.59 1.2 490

 MOUTH OF CITY 	 HPAH 17,000 1.5 25,000
 MERCURY 0.59 1.5 0.89

 A CONCENTRATION, EXPRESSED AS UG/KG DRY WEIGHT FOR ORGANICS AND MG/KG DRY WEIGHT FOR METALS.

 B MAXIMUM ENRICHMENT RATIO (I.E., OBSERVED CONCENTRATION/CLEANUP OBJECTIVE) IN SURFACE SEDIMENT THAT WILL
 RECOVER (I.E., RETURN TO 1.0) IN 10 YEARS.

 C TARGET CLEANUP LEVELS WILL CHANGE BASED ON SOURCE MONITORING AND SEDIMENT REMEDIAL DESIGN DATA.

 TABLE 14.

 ESTIMATED SURFACE AREAS AND VOLUMES OF SEDIMENTS


 SUBJECT TO SEDIMENT REMEDIAL ACTIONA


 WATERWAY AREA 	 VOLUME

 HEAD OF HYLEBOS 217 217
 MOUTH OF HYLEBOS 115 230
 SITCUM 66B 66B
 ST. PAUL 87 174
 MIDDLE 114 57
 HEAD OF CITY 171 426
 WHEELER-OSGOOD 22 11
 MOUTH OF CITY 0 0

 TOTAL 	 792 1,181

 A AREAS ARE REPORTED IN UNITS OF 1,000 SQUARE YARDS. VOLUMES ARE
 REPORTED IN UNITS OF 1,000 CUBIC YARDS.

 B INCLUDES SEDIMENT FOR WHICH BIOLOGICAL EFFECTS WERE OBSERVED FOR
 NONINDICATOR COMPOUNDS. 



 TABLE 15.

 SEDIMENT REMEDIES SELECTED IN THE FEASIBILITY STUDY


 AND RECORD OF DECISION

 PROBLEM AREA FEASIBILITY STUDY RECORD OF DECISION

 HEAD OF HYLEBOS NEARSHORE DISPOSAL CONFINED DISPOSALA

 MOUTH OF HYLEBOS CONFINED AQUATIC DISPOSAL CONFINED DISPOSALA

 SITCUM NEARSHORE DISPOSAL CONFINED DISPOSALA

 ST. PAUL IN SITU CAPPING IN SITU CAPPING

 MIDDLE NEARSHORE DISPOSAL CONFINED DISPOSALA

 HEAD OF CITY CONFINED AQUATIC DISPOSAL CONFINED DISPOSALA

 WHEELER-OSGOOD CONFINED AQUATIC DISPOSAL CONFINED DISPOSALA

 MOUTH OF CITYB INSTITUTIONAL CONTROLS CONFINED DISPOSALA

 A IN SITU CAPPING, CONFINED AQUATIC DISPOSAL, NEARSHORE DISPOSAL, UPLAND DISPOSAL.

 B PREDICTED TO RECOVER FOLLOWING SOURCE CONTROLS. 



RESPONSIVENESS SUMMARY 

I. OVERVIEW 

THE PURPOSE OF THIS DOCUMENT IS TO SUMMARIZE AND RESPOND TO THE PUBLIC COMMENTS SUBMITTED IN REGARD TO THE 
PROPOSED PLAN AND OTHER ALTERNATIVES FOR CLEANUP OF THE COMMENCE BAY NEARSHORE/TIDEFLATS (CB/NT) SITE. IT 
ADDRESSES COMMENTS FOR THE EIGHT PROBLEM AREAS COVERED IN THIS RECORD OF DECISION. THIS RESPONSIVENESS 
SUMMARY IS REQUIRED IN SECTION 117 OF THE COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND LIABILITY 
ACT OF 1980 (CERCLA) AS AMENDED BY THE SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT OF 1986 (SARA). 

THE WASHINGTON DEPARTMENT OF ECOLOGY (ECOLOGY) AND US ENVIRONMENTAL PROTECTION AGENCY (EPA) IDENTIFIED A 
PREFERRED ALTERNATIVE FOR THE CB/NT SITE IN THE FEASIBILITY STUDY AND PROPOSED PLAN WHICH WERE MADE AVAILABLE 
FOR PUBLIC REVIEW AND COMMENT FROM 24 FEBRUARY 1989 TO 24 JUNE 1989. THE AGENCIES' PREFERRED ALTERNATIVE 
ADDRESSED CONTAMINATED MARINE SEDIMENTS IN NINE PROBLEM AREAS IDENTIFIED IN THE FEASIBILITY STUDY. THE 
AGENCIES RECOMMENDED SELECTING A COMBINATION OF SOURCE CONTROL, NATURAL RECOVERY, AND ACTIVE REMEDIATION OF 
THOSE SEDIMENTS IN THE PROBLEM AREAS THAT WOULD NOT RECOVER NATURALLY TO THE SEDIMENT QUALITY OBJECTIVE 
WITHIN 10 YEARS. THE AGENCIES FURTHER RECOMMENDED THAT THE SELECTED SEDIMENT REMEDIAL ALTERNATIVE (FOR AREAS 
REQUIRING ACTIVE REMEDIATION) BE PERFORMANCE-BASED, RATHER THAN SELECTING A SINGLE SPECIFIC REMEDY, AS LONG 
AS THE TECHNOLOGY CHOSEN SATISFIED THE PERFORMANCE CRITERIA, AS WELL AS ALL CERCLA REQUIREMENTS. 

THE AGENCIES HAVE CAREFULLY CONSIDERED ALL COMMENTS SUBMITTED DURING THE PUBLIC COMMENT PERIOD. BASED ON 
COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD, MEMBERS OF THE COMMUNITY ARE GENERALLY SUPPORTIVE OF THE 
OVERALL APPROACH THAT COMBINES SOURCE CONTROL, SEDIMENT RECOVERY, AND SEDIMENT REMEDIATION, IF NECESSARY. 
MOST COMMENTERS AGREED THAT THERE ARE DEMONSTRABLE ADVERSE ENVIRONMENTAL IMPACTS ASSOCIATED WITH THE CB/NT 
SEDIMENTS, THAT THE AREA SHOULD SUPPORT MULTIPLE USES (E.G., COMMERCIAL, RECREATIONAL), AND THAT CONTROL OF 
SOURCES SHOULD BE A HIGH PRIORITY. 

COMMENTERS EXPRESSED DIVERGENT OPINIONS ON A NUMBER OF KEY ISSUES. THESE ISSUES INCLUDED THE RISKS POSED BY 
THE SITE, THE PROPOSED CLEANUP GOALS, THE FEASIBILITY OF AND TIMEFRAME FOR SOURCE CONTROL, AND THE 
PROTECTIVENESS AND PROPOSED ROLE OF NATURAL RECOVERY AS A COMPONENT OF THE REMEDY. THOSE WHO ARE NOT 
POTENTIALLY RESPONSIBLE PARTIES (PRPS) TENDED TO BE CONCERNED THAT THE CLEANUP OBJECTIVES DO NOT ADDRESS ALL 
IMPACTS AND ARE NOT PROTECTIVE ENOUGH, AND THAT THE PREFERRED ALTERNATIVE, PARTICULARLY THE NATURAL RECOVERY 
COMPONENT, IS NEITHER PROTECTIVE NOR PERMANENT. PRPS COMMENTED IN DETAIL THAT THE CLEANUP OBJECTIVE IS TOO 
STRINGENT, THAT SIGNIFICANT HEALTH EFFECTS HAVE NOT BEEN DEMONSTRATED, THAT NATURAL RECOVERY SHOULD PLAY A 
LARGER ROLE, AND THAT ACTIVE REMEDIATION IS WARRANTED ONLY IN SEVERELY IMPACTED AREAS. THESE DIVERGENT 
COMMENTS HAVE BEEN CONSIDERED IN THE SELECTION OF REMEDY AND RESPONDED TO IN SECTION III OF THIS 
RESPONSIVENESS SUMMARY. 

THE SELECTED REMEDY, DESCRIBED IN THE CB/NT RECORD OF DECISION, HAS BEEN MODIFIED FROM THE PROPOSED PLAN IN 
RESPONSE TO COMMENTS. THE CHANGES, DISCUSSED IN SECTION III OF THIS RESPONSIVENESS SUMMARY AND IN SECTION 12 
OF THE RECORD OF DECISION, INCLUDED: 

•	 POSTPONING THE SELECTION OF REMEDY FOR SEDIMENTS IN THE RUSTON-PT. DEFIANCE SHORELINE PROBLEM 
AREA UNTIL FURTHER ANALYSIS OF THE DETAILED COMMENTS AND NEW INFORMATION ABOUT THIS AREA CAN BE 
COMPLETED, AND A NEW PROPOSAL PRESENTED TO THE PUBLIC 

•	 ESTABLISHING SOURCE CONTROL AS AN OPERABLE UNIT TO BE GUIDED BY THIS RECORD OF DECISION 

•	 ENHANCING AND CLARIFYING THE ROLE OF HABITAT RESTORATION AND FISHERIES ENHANCEMENT AS A 
COMPONENT OF THE CB/NT CLEANUP OBJECTIVE 

•	 SELECTING A RANGE OF CONTAINMENT OPTIONS AS THE SEDIMENT REMEDIAL ALTERNATIVE RATHER THAN 
SPECIFYING A PERFORMANCE BASED REMEDY OR A SINGLE CONTAINMENT ALTERNATIVE 

•	 REVISING THE COST ESTIMATES 

•	 LENGTHENING THE ESTIMATED TIME TO ACHIEVE SUFFICIENT SOURCE CONTROL. 

STRUCTURE 

SECTION II BRIEFLY DESCRIBES THE HISTORY OF COMMUNITY INVOLVEMENT IN THE CB/NT SUPERFUND PROJECT FROM 1981 TO 
THE PRESET (SEPTEMBER 1989). IT INCLUDES A VERY BRIEF SUMMARY OF KEY ISSUES RAISED BY MEMBERS OF THE 
COMMUNITY DURING THAT TIME AND A SIMILARLY BRIEF DISCUSSION OF HOW THE AGENCIES HAVE RESPONDED TO THOSE 
CONCERNS TO DATE. A LIST OF THE COMMUNITY RELATIONS ACTIVITIES CONDUCTED AT THE SITE THROUGHOUT THE PROJECT 
IS ATTACHED AT THE END OF THE RESPONSIVENESS SUMMARY. 



SECTION III IS A SUMMARY OF COMMENTS SUBMITTED DURING THE PUBLIC COMMENT PERIOD WHICH WERE GERMANE TO THE 
SELECTION OF THE REMEDY, AND EPA'S RESPONSE TO THOSE COMMENTS. THE COMMENTS AND RESPONSES HAVE BEEN 
CATEGORIZED BY RELEVANT TOPICS AND NUMBERED. 

SECTION IV IS A VERY BRIEF SUMMARY OF REMAINING ISSUES AND CONCERNS, AND HOW THEY WILL BE ADDRESSED DURING 
MONITORING, REMEDIAL DESIGN, OR REMEDIAL ACTION. COMMENTS SUBMITTED BY ASARCO THAT ARE SPECIFICALLY 
CONCERNED WITH THE TOXICITY CHARACTERISTICS, AND THE AREA, EXTENT, AND VOLUME OF CONTAMINATED SEDIMENTS OFF 
THE RUSTON-PT. DEFIANCE SHORELINE HAVE BEEN DEFERRED TO THE OPERABLE UNIT 06. A REVISED FEASIBILITY STUDY 
FOR THAT PROBLEM AREA IS CURRENTLY BEING PREPARED AND WILL BE RELEASED FOR FURTHER PUBLIC REVIEW AND COMMENT. 

SECTION V IS AN ANNOTATED BIBLIOGRAPHY THAT HAS BEEN DEVELOPED TO HELP EPA ORGANIZE AND RESPOND TO THE LARGE 
VOLUME OF COMMENTS SUBMITTED. IT WILL ALSO ASSIST COMMENTERS IN TRACKING BETWEEN THEIR ORIGINAL COMMENT 
LANGUAGE AND THE RESPONSES PROVIDED IN THIS APPENDIX. 

SCOPE OF RESPONSE TO COMMENTS 

THIS RESPONSIVENESS SUMMARY ADDRESSES THE SIGNIFICANT COMMENTS AFFECTING SELECTION OF REMEDY (PRO AND CON). 
IT DOES NOT ADDRESS MANY LESS SIGNIFICANT COMMENTS THAT WERE NONETHELESS CONSIDERED, OR COMMENTS NOT GERMANE 
TO THE REMEDY SELECTION. 

II. COMMUNITY INVOLVEMENT 

LOCAL CONCERN ABOUT ENVIRONMENTAL ISSUES FOCUSED ON CONTAMINATION OF THE MARINE ENVIRONMENT IN 1980-81. IN 
1980, THE NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION (NOAA) RELEASED A STUDY THAT INDICATED ELEVATED 
CONCENTRATIONS OF ORGANIC COMPOUNDS AND METAL CONTAMINANTS IN COMMENCEMENT BAY SEDIMENTS, FISH, AND 
SHELLFISH. AS A RESULT, IN JANUARY 1981, THE TACOMA-PIERCE COUNTY HEALTH DEPARTMENT (TPCHD) ISSUED A WARNING 
RECOMMENDING THE PUBLIC NOT REGULARLY CONSUME THE RESIDENT BOTTOMFISH OR SHELLFISH FROM THE HYLEBOS, BLAIR, 
OR SITCUM WATERWAYS. 

IN APRIL 1981, APPROXIMATELY 120 PERSONS ATTENDED A MEETING CALLED BY FEDERAL, STATE, AND LOCAL OFFICIALS TO 
EXPLAIN WHAT THE GOVERNMENT HAD DONE, WAS DOING, AND WAS ABOUT TO DO WITH ENVIRONMENTAL AND PUBLIC HEALTH 
PROBLEMS IN THE COMMENCEMENT BAY AREA. A CROSS SECTION OF INTERESTS WERE REPRESENTED AT THE MEETING, 
INCLUDING THE PUYALLUP TRIBE OF INDIANS, LOCAL BUSINESS AND INDUSTRIES, THE TAHOMA AUDUBON SOCIETY AND THE 
WASHINGTON ENVIRONMENTAL COUNCIL, AND INDIVIDUAL CITIZENS WITH NO APPARENT AFFILIATION. THE LATER THREE 
GROUPS WERE THE MOST ACTIVE PARTICIPANTS, STRESSING THEIR INDIGNATION THAT NOT ENOUGH WAS BEING DONE TO 
CORRECT THE PROBLEMS. 

ON 23 OCTOBER 1981, EPA ANNOUNCED A LIST OF 115 HAZARDOUS WASTE SITES TARGETED FOR ACTION UNDER THE NEW 
SUPERFUND LAW. COMMENCEMENT BAY WAS INCLUDED ON THE LIST AS THE TOP PRIORITY SITE IN THE STATE OF WASHINGTON 
AT THAT TIME. THAT ANNOUNCEMENT STRENGTHENED THE PUBLIC PERCEPTION THAT THE SITE HAD SERIOUS HAZARDOUS WASTE 
PROBLEMS AND RESULTED IN INCREASED PUBLIC PRESSURE ON THE AGENCIES TO TAKE ACTION. AREA RESIDENTS CONTINUED 
TO COMPLAIN THAT NOT ENOUGH WAS DONE TO CORRECT THE PROBLEMS. 

IN 1981, THE AGENCIES COMMITTED THEMSELVES TO MAKING INFORMATION ABOUT THE AGENCY ACTIVITIES AND THE HAZARDS 
PRESENTED BY CONTAMINATION IN COMMENCEMENT BAY TIMELY AND ACCURATE AND AVAILABLE TO ALL INTERESTED PARTIES. 
THE AGENCIES INTERVIEWED A RANGE OF INTERESTED COMMUNITY MEMBERS IN 1983 TO DETERMINE COMMUNITY CONCERNS, AND 
TO PLAN COMMUNITY RELATIONS ACTIVITIES AND OPPORTUNITIES FOR PUBLIC INVOLVEMENT. THE AGENCIES INTERVIEWED 
ABOUT 30 MORE INTERESTED PERSONS IN 1987 TO UPDATE THEIR KNOWLEDGE OF COMMUNITY INTEREST AND CONCERNS AND TO 
REVISE THE COMMUNITY RELATIONS PLAN. 

THE MOST INTERESTED GROUPS, ON A CONTINUING BASIS, HAVE BEEN LOCAL OFFICIALS, THE PUYALLUP TRIBE OF INDIANS, 
LOCAL BUSINESSES, LOCAL ENVIRONMENTAL AND CITIZENS GROUPS, AND OTHER FEDERAL, STATE, AND LOCAL AGENCIES WITH 
AN INTEREST IN THIS PROJECT. THE MOST CONSISTENT COMMUNITY INVOLVEMENT HAS BEEN IN THE FORM OF A CITIZENS 
ADVISORY COMMITTEE AND A TECHNICAL OVERSIGHT COMMITTEE. 

THE CITIZENS ADVISORY COMMITTEE WAS ORGANIZED BY TPCHD IN SEPTEMBER 1983. THE CITIZENS ADVISORY COMMITTEE 
WAS ORIGINALLY ESTABLISHED AS A SPECIFIC GROUP OF CITIZENS FROM TACOMA, VASHON ISLAND, AND PIERCE COUNTY, 
EACH OF WHOM REPRESENTED AN ORGANIZED CITIZEN GROUP OR GEOGRAPHIC CONSTITUENCY. MEMBERSHIP HAS BEEN LIMITED 
TO 12-16 VOLUNTEERS INTERESTED IN FOLLOWING THE AGENCIES' PROGRESS AND SERVING AS A CONDUIT FOR COMMUNITY 
INTERESTS IN THE INVESTIGATION OF COMMENCEMENT BAY. MEMBERS OF THE COMMITTEE HAVE MET REGULARLY WITH AGENCY 
REPRESENTATIVES FOR 6 YEARS TO HELP PROVIDE A COMMUNITY AND INDIVIDUAL CITIZEN'S PERSPECTIVE OF THE PROCESS. 
AGENCY REPRESENTATIVES HAVE ATTENDED MEETINGS AT THE REQUEST OF THE CITIZENS ADVISORY COMMITTEE, PROVIDING 
AND RECEIVING INFORMATION AND RESPONDING TO QUESTIONS. THE CITIZENS ADVISORY COMMITTEE ORGANIZED A CITIZENS 
WORKSHOP IN APRIL 1989, TO DISCUSS AND COMMENT ON THE PROPOSED PLAN. 

ECOLOGY AND EPA ESTABLISHED A TECHNICAL OVERSIGHT COMMITTEE DURING THE REMEDIAL INVESTIGATION TO SERVE AS A 
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SCIENTIFIC AND TECHNICAL REVIEW PANEL FOR THE PROJECT AND TO ENCOURAGE THE PARTICIPATION OF INTERESTED LOCAL, 
STATE, AND FEDERAL AGENCIES. THE TECHNICAL OVERSIGHT COMMITTEE WAS ESTABLISHED IN RECOGNITION OF THE 
EXISTENCE OF MANY OTHER ONGOING AND RELATED STUDIES AND OVERLAPPING ENVIRONMENTAL AUTHORITIES. IN ADDITION 
TO REPRESENTATIVES FROM FEDERAL, STATE, AND LOCAL AGENCIES, REPRESENTATIVES FROM THE PUYALLUP TRIBE OF 
INDIANS, PORT OF TACOMA, CITY OF TACOMA, AND SEVERAL LOCAL INDUSTRIES ALSO SERVED ON THE COMMITTEE AND 
REGULARLY ATTENDED MEETINGS. THE TECHNICAL OVERSIGHT COMMITTEE MET ON AN AS-NEEDED BASIS WITH AT LEAST ONE 
MEETING EVERY 3 MONTHS THROUGH THE SPRING OF 1988. THE REMEDIAL INVESTIGATION, RISK ASSESSMENT, AND SOME 
PRELIMINARY FEASIBILITY STUDY REPORTS WERE REVIEWED BY THE TECHNICAL OVERSIGHT COMMITTEE PRIOR TO THEIR 
RELEASE. THE DRAFT FEASIBILITY STUDY WAS PROVIDED TO ALL TECHNICAL OVERSIGHT COMMITTEE MEMBERS AT THE 
BEGINNING OF THE PUBLIC COMMENT PERIOD IN FEBRUARY 1989. 

MORE THAN 700 INDIVIDUALS AND BUSINESSES HAVE REQUESTED INFORMATION ABOUT THE SITE AND HAVE BEEN INCLUDED ON 
THE AGENCIES' MAILING LIST. THE AGENCIES HAVE MAILED PERIODIC UPDATES AND FACT SHEETS ON SUPERFUND PROJECTS 
IN THE TACOMA AREA TO THOSE ON THE MAILING LIST. SITE-SPECIFIC FACT SHEETS DESCRIBING SOURCE CONTROL, 
INTERIM REMEDIAL ACTIONS, THE RESULTS OF THE REMEDIAL INVESTIGATION, THE DRAFT FEASIBILITY STUDY, AND 
PROPOSED PLAN HAVE BEEN DISTRIBUTED. ECOLOGY AND EPA REPRESENTATIVES ATTENDED MANY MEETINGS OF INTERESTED 
CITIZENS, INDUSTRY, PRPS, AND LOCAL GOVERNMENT LEADERS TO DISCUSS SIGNIFICANT MILESTONES AND CLEANUP ACTION 
ALTERNATIVES. 

MUCH OF THE VISIBLE COMMUNITY INVOLVEMENT HAS CENTERED ON SPECIFIC PROJECT DEVELOPMENTS WITHIN THE OVERALL 
SCOPE OF THE CB/NT SITE, SUCH AS INDIVIDUAL SOURCE CONTROL ACTIVITIES, AND THE ASARCO SMELTER. ASARCO-RELATED 
CONCERNS HAVE CONSISTENTLY DRAWN CONSIDERABLE INTEREST AND INVOLVEMENT. MANY MEMBERS OF THE COMMUNITY HAVE 
SPOKEN OUT IN FAVOR OF ENVIRONMENTAL PROTECTION IN COEXISTENCE WITH A HEALTH ECONOMY. FOR EXAMPLE, IN LATE 
1987, A LARGE NUMBER OF ENVIRONMENTAL GROUPS, COMMUNITY ORGANIZATIONS, AND CITIZENS SPOKE OUT IN FAVOR OF 
CLEANUP OF THE TIDEFLATS AND RESTORATION OF THE ENVIRONMENT WHEN THE SIMPSON TACOMA KRAFT COMPANY TOOK EARLY 
ACTION TO REMEDIATE THE TIDEFLATS AREA AROUND THE SIMPSON PLANT. LOCAL RESIDENTS ARE ACTIVELY INVOLVED IN 
ONGOING DISCUSSIONS ABOUT THE PROPER USE AND REGULATION OF A MUNICIPAL INCINERATOR LOCATED IN THE TIDEFLATS. 

THE PUBLIC COMMENT PERIOD 

MEDIA AND COMMUNITY INTEREST IN THE CB/NT SITE INCREASED AS THE FEASIBILITY STUDY NEARED COMPLETION, FOCUSING 
ON THE COSTS, BENEFITS, AND OTHER CONSIDERATIONS OF CLEANUP. AT THE REQUEST OF SEVERAL PARTIES, THE AGENCIES 
PROVIDED FOR A 120-DAY PUBLIC COMMENT PERIOD. THE AGENCIES HELD TWO FORMAL PUBLIC MEETINGS AND THE SITE 
MANAGERS MET WITH OVER 20 INTEREST GROUPS. THE PUBLIC MEETING TRANSCRIPTS ARE IN THE ADMINISTRATIVE RECORD. 
THE CITIZENS ADVISORY COMMITTEE ATTRACTED APPROXIMATELY 50 PEOPLE TO A CITIZENS WORKSHOP DESIGNED TO INFORM 
COMMUNITY MEMBERS ABOUT THESE PROJECTS. DURING THE PUBLIC COMMENT PERIOD, EPA AND ECOLOGY ESTABLISHED AN 
INFORMATION BOOTH AT THE TACOMA FIRE DEPARTMENT FIREBOAT STATION. AGENCY REPRESENTATIVES WERE AVAILABLE AT 
THE BOOTH 1 DAY PER WEEK TO ANSWER QUESTIONS FROM MEMBERS OF THE COMMUNITY. DURING THIS PERIOD, THE PRINT, 
RADIO, AND TELEVISION MEDIA ALL INCREASED THEIR COVERAGE OF THE ISSUES. 

FUTURE COMMUNITY RELATIONS PLANS 

IN RECOGNITION OF THE SCOPE AND COMPLEXITY OF THE CB/NT SITE, EPA IS ESTABLISHING A TECHNICAL DISCUSSION 
GROUP FOR THE REMEDIAL DESIGN AND REMEDIAL ACTION PHASE IN RECOGNITION OF THE SCOPE AND COMPLEXITY OF THE 
CB/NT SITE, AND TO INTEGRATE AND EXPAND THE INFORMATION EXCHANGE FUNCTIONS OF THE TECHNICAL OVERSIGHT 
COMMITTEE AND CITIZENS ADVISORY COMMITTEE. MEMBERSHIP OF THE TECHNICAL DISCUSSION GROUP IS THEREFORE 
INTENDED TO INCLUDE THE CB/NT SITE MANAGEMENT TEAM, REPRESENTATIVES OF REGULATORY AGENCIES AND PROGRAMS, 
PRPS, LOCAL GOVERNMENT, INTERESTED CITIZENS, AND ORGANIZED CITIZENS GROUPS. THE PURPOSE OF THE TECHNICAL 
DISCUSSION GROUP IS TO PROVIDE A FORUM FOR THE GENERAL REVIEW OF TECHNICAL AND PLANNING ISSUES DURING THE 
CLEANUP PHASE OF THE PROJECT. DISCUSSION TOPICS MAY INCLUDE A WIDE RANGE OF ISSUES RELATED TO PROJECT STATUS, 
PLANNING, SEDIMENT MANAGEMENT AND HABITAT CONCERNS, HEALTH ISSUES, LOCAL DEVELOPMENT, AND OTHERS. IT IS 
HOPED THAT THE TECHNICAL DISCUSSION GROUP WILL PROVIDE EPA WITH VALUABLE INSIGHT INTO ISSUES OF CONCERN, AND 
THEREBY CONTRIBUTE TO PROJECT DIRECTION AND FINDINGS. HOWEVER, GROUP INPUT WILL NOT FORM EPA POLICY OR 
DETERMINE EPA'S COURSE OF ACTION, NOR WILL IT PRECLUDE THE 30-DAY PUBLIC COMMENT PERIOD REQUIRED UPON 
COMPLETION OF NEGOTIATED AGREEMENTS BETWEEN EPA AND PRPS FOR SEDIMENT CLEANUP IN EACH OF THE PROBLEM AREAS. 
MEETINGS WILL BE SCIENTIFIC AND TECHNICAL IN NATURE; LEGAL MATTERS WILL NOT BE DISCUSSED. 

CONCERNS RAISED DURING THE INVESTIGATION PHASE OF THE PROJECT 

SEVERAL MAJOR CONCERNS WERE EXPRESSED BY RESIDENTS OF THE LOCAL COMMUNITY DURING THE COURSE OF THE PROJECT. 
THESE CONCERNS ARE BRIEFLY SUMMARIZED BELOW, FOLLOWED BY SUMMARIES OF THE AGENCY'S RESPONSE(S): 

RESIDENTS QUESTIONED HOW REPORTS OF RELEASES OR ONGOING DISCHARGES WERE ADDRESSED. 

RESPONSE: ECOLOGY'S COMMENCEMENT BAY URBAN ACTION TEAM (UBAT) AND TPCDH'S MARINE RESOURCE PROTECTION PROGRAM 
HAVE RESPONDED TO REPORTED SPILLS AND DISCHARGES AND ORDERED CLEANUP OR OTHER ACTIONS AS APPROPRIATE. SOME 
PROBLEMS WERE ADDRESSED BY OTHER ECOLOGY AND EPA REGULATORY AUTHORITIES. WORK ON CONTROLLING RELEASES AND 
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ONGOING DISCHARGES IS A CONTINUING ACTIVITY BECAUSE THE SITE IS COMPLEX, WITH NUMEROUS POTENTIAL SOURCES. 
SOURCE CONTROL ACTIVITIES WILL BE INCREASED DURING THE ACTIVE CLEANUP PHASE OF THE PROJECT DUE TO ADDITIONAL 
FUNDING OF THE COMMENCEMENT BAY UBAT THROUGH A SUPERFUND COOPERATIVE AGREEMENT. 

SOURCE CONTROL PROGRAMS AT A VARIETY OF FACILITIES ARE ALREADY UNDERWAY. FOR EXAMPLE, THE SIMPSON TACOMA 
KRAFT SOURCE CONTROL PROGRAM HAS REMOVED MORE THAN A MILLION POUNDS OF POLLUTANTS FROM THE FACILITY ON AN 
ANNUAL BASIS. OTHER ELEMENTS OF THE SOURCE CONTROL PROGRAM INCLUDE CHIP CONTAINMENT AND CONTROL OF 
FACILITIES AND COLLECTION AND SECONDARY TREATMENT OF ALL STORMWATER BEFORE DISCHARGE THROUGH THE NEW PLANT 
OUTFALL. TO ADDRESS CONCERNS OVER MUNICIPAL STORM DRAIN DISCHARGES, THE CITY OF TACOMA HAS INITIATED A 
PROGRAM TO IDENTIFY AND REMOVE EXISTING SOURCES OF CONTAMINATION, AND IS ALSO STUDYING THE FEASIBILITY OF 
TREATING STORM RUNOFF ENTERING THE HEAD OF CITY WATERWAY. BEST MANAGEMENT PRACTICES HAVE BEEN IMPLEMENTED AT 
VARIOUS FACILITIES TO CONTROL SPILLAGE OF MATERIALS CONTAINING CONTAMINANTS INTO THE WATERWAYS. OTHER 
PROGRAMS HAVE, FOR EXAMPLE, CONCENTRATED ON INVESTIGATION, CONTAINMENT, REMOVAL, OR TREATMENT OF HISTORICAL 
WASTES LOCATED ON LANDS ADJACENT TO THE WATERWAYS. 

RESIDENTS ASKED WHAT POTENTIAL HEALTH PROBLEMS ARE CAUSED BY GROUNDWATER, SOIL, AND SEDIMENT CONTAMINATION, 
AND WHAT POTENTIAL HEALTH PROBLEMS MIGHT RESULT FROM THE CONSUMPTION OF CONTAMINATED FISH AND SHELLFISH. 
INFORMATION WAS REQUESTED ON THE EFFECTS OF COMMENCEMENT BAY POLLUTION ON ENVIRONMENTAL QUALITY AND 
RECREATIONAL VALUES OF PUGET SOUND, INCLUDING PROTECTION AND RECOVERY OF BOTTOMFISH AND SHELLFISH RESOURCES. 

RESPONSE: THE AGENCIES DEVELOPED THE SUPERFUND STUDIES TO DEFINE THE NATURE AND EXTENT OF CONTAMINATION, THE 
RISKS FROM CONTAMINATION, AND POSSIBLE SOLUTIONS. ACCORDING TO THE RISK ASSESSMENT, MOST OF THE HEALTH RISKS 
ARE BASED ON LONG-TERM CONSUMPTION OF LARGE QUANTITIES OF SEAFOOD. TO REDUCE THOSE RISKS AND REDUCE HARM TO 
THE ENVIRONMENT, THE AGENCIES WORKED TO CONTROL OR ELIMINATE ONGOING SOURCES OF POLLUTION. TPCHD ISSUED A 
FISHING ADVISORY AND POSTED WARNING SIGNS TO DISCOURAGE FISHING IN CONTAMINATED AREAS. FEDERAL AGENCIES 
STUDIED SEAFOOD CONSUMPTION IN COMMENCEMENT BAY AND PUGET SOUND, HELPING THE AGENCIES TO BETTER UNDERSTAND 
AND PROTECT POPULATIONS AT RISK. THE PUGET SOUND ESTUARY PROGRAM HAS MONITORING AND RESTORATION PROTOCOLS 
THAT WILL BE FOLLOWED DURING REMEDIATION TO ENSURE THAT THE REMEDIAL ACTIVITIES RESULT IN ENHANCEMENT OF 
FISHERY RESOURCES. 

RESIDENTS STRESSED THE NEED FOR COMMUNICATION OF POTENTIAL SEAFOOD CONTAMINATION DANGERS TO RESIDENTS WITH 
DIFFERENCES IN LANGUAGE OR CULTURAL BACKGROUNDS. 

RESPONSE: TPCHD POSTED WARNING SIGNS AND NOTICES IN SEVERAL LANGUAGES ALONG THE WATERWAYS AND SHORELINES TO 
TRY TO DISCOURAGE FISHING AND HEAVY SEAFOOD CONSUMPTION BY RESIDENTS WITH DIFFERING LANGUAGE OR CULTURAL 
BACKGROUNDS. 

RESIDENTS EXPRESSED CONCERN ABOUT POSSIBLE JOB LOSS AND ECONOMIC EFFECTS ON RESIDENTS, THE PORT AND CITY OF 
TACOMA, TIDEFLATS BUSINESS, AND OTHERS. CONCERNS INCLUDED POTENTIAL ADVERSE PUBLICITY ABOUT TACOMA'S 
POLLUTION PROBLEMS WHICH MAY DRIVE POTENTIAL NEW BUSINESSES FROM THE AREA. 

RESPONSE: IN RECOGNITION OF THE POTENTIAL ADVERSE ECONOMIC IMPACTS OF A RIGID CLEANUP STRATEGY, THE AGENCIES 
HAVE RECOMMENDED AND NOW SELECTED A REMEDY THAT PROVIDES MAXIMUM FLEXIBILITY DURING IMPLEMENTATION WHILE 
STILL ACHIEVING THE PROJECT CLEANUP OBJECTIVES IN A TIMELY MANNER. THE AGENCIES MUST CARRY OUT THEIR 
STATUTORY MANDATES TO PROTECT PUBLIC HEALTH AND THE ENVIRONMENT. ECONOMIC CONCERNS ARE THEREFORE OF 
SECONDARY IMPORTANCE IN THE SELECTION OF REMEDY, ALTHOUGH THE AGENCIES CONSIDER COST EFFECTIVENESS WHEN 
DECIDING AMONG EQUALLY PROTECTIVE REMEDIES. IN THE SELECTED REMEDY, THE AGENCIES ENSURED PROTECTIVENESS AND 
THEN BUILT IN FLEXIBILITY BY ALLOWING A CHOICE BETWEEN FOUR DIFFERENT CONFINEMENT OPTIONS IF SEDIMENT 
REMEDIAL ACTION IS NECESSARY. THIS CHOICE WILL BE GUIDED BY TECHNICAL AND ECONOMIC CONSIDERATIONS, INVOLVING 
THE PORT, THE CITY, BUSINESSES, AND THE ENTIRE AFFECTED COMMUNITY. 

ENVIRONMENTAL PROTECTION, CLEANUP AND RESTORATION SHOULD YIELD LONG-TERM BENEFITS FOR BUSINESS AS WELL AS 
BENEFITS TO PEOPLE AND THE ENVIRONMENT. AS THE TACOMA NEWS TRIBUNE STATED FOLLOWING THE PUBLIC COMMENT 
PERIOD, CLEANUP SHOULD RESULT IN THE ENHANCEMENT OF TACOMA'S REPUTATION AS A PROGRESSIVE CITY, AND PROMOTE 
ECONOMIC GROWTH. 

RESIDENTS HAVE CONSISTENTLY BEEN CONCERNED ABOUT PUBLIC INVOLVEMENT IN SUPERFUND DECISIONS AND RECEIVING 
TIMELY AND ACCURATE INFORMATION ABOUT AREA SUPERFUND ACTIVITIES. 

RESPONSE: THE AGENCIES HAVE RESPONDED TO THIS CONCERN BY WORKING WITH INTERESTED CITIZENS, INCLUDING THE 
CITIZENS ADVISORY COMMITTEE (COMPOSED OF CITIZEN VOLUNTEERS AND REPRESENTATIVE OF ORGANIZED CITIZENS GROUPS), 
PUBLISHING PERIODIC AND SITE-SPECIFIC FACT SHEETS, RELEASING SIGNIFICANT INFORMATION TO THE PRESS, 
MAINTAINING 16 INFORMATION REPOSITORIES, AND HOLDING A 120-DAY COMMENT PERIOD ON THE PROPOSED PLAN. THE 
AGENCIES ALSO PLAN A CONTINUING EFFORT TO FACILITATE INFORMATION EXCHANGE BETWEEN THE AGENCIES, PRPS, 
ORGANIZED CITIZENS GROUPS, AND CITIZENS AT LARGE IN THE GENERAL REVIEW OF TECHNICAL AND PLANNING ISSUES 
DURING THE CLEANUP PHASE OF THE PROJECT (SEE FUTURE COMMUNITY RELATIONS IN THIS SECTION). 



---

SOME RESIDENTS HAVE QUESTIONED THE EFFECTIVENESS OF THE AGENCIES INVOLVED WITH THE INVESTIGATION AND SITE 
CLEANUP ACTIONS, AS WELL AS THE DEGREE AND EFFECTIVENESS OF COOPERATION AND CONSISTENCY AMONG AGENCIES. 

RESPONSE: THE AGENCIES RECOGNIZE THIS CONCERN AND AGREE THAT THIS HAS BEEN A PROBLEM AT TIMES. HOWEVER, THE 
AGENCIES BELIEVE THAT THE PROPOSED PLAN AND SELECTED REMEDY REFLECT AN AWARENESS AND CONSIDERATION OF THE 
OPINIONS AND CONCERNS OF THE AFFECTED COMMUNITY, AND LOCAL, STATE, AND FEDERAL AGENCIES. THE COMPLEX, UNIQUE, 
AND PRECEDENT-SETTING NATURE OF THE SITE HAS REQUIRED EXTENSIVE INVOLVEMENT, COOPERATION, AND COMMITMENT ON 
THE PART OF THE AGENCIES. THE COMMENCEMENT BAY UBAT, MARINE RESOURCE PROTECTION, AND STORM DRAIN PROGRAMS 
DEVELOPED IN RESPONSE TO THE SITE ARE THREE EXAMPLES OF THESE EFFORTS. INTERAGENCY COOPERATION THROUGH THE 
TECHNICAL OVERSIGHT COMMITTEE HAS ENABLED SCIENTIFIC AND TECHNICAL REVIEW OF WORK PRODUCTS. PROJECT 
MANAGEMENT SUPPORT HAS BEEN FACILITATED THROUGH THE SUPERFUND COOPERATIVE AGREEMENTS WITH ECOLOGY AND THE 
PUYALLUP TRIBE OF INDIANS. 

SOME CITIZENS RAISED QUESTIONS ABOUT ASH AND POTENTIAL AIR EMISSION FROM A PROPOSED INCINERATOR IN THE 
TIDEFLATS. 

RESPONSE: TPCHD HAS MONITORED EXISTING INCINERATOR EMISSIONS AND DETERMINED THAT THEY ARE NOT HARMFUL. 
FUTURE EMISSIONS HAVE BEEN MODELED, AND SO LONG AS PROPER PROCEDURES ARE FOLLOWED, IT IS BELIEVED THE 
EMISSIONS WILL CONTINUE TO BE SAFE. THE HEALTH DEPARTMENT IS THE APPROPRIATE AGENCY TO ADDRESS THESE 
CONCERNS. 

III. RESPONSE TO COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD 

SECTION III IS A SUMMARY OF THE AGENCIES RESPONSE TO COMMENTS SUBMITTED DURING THE PUBLIC COMMENT PERIOD 
WHICH WERE GERMANE TO THE SELECTION OF THE REMEDY. THE COMMENT PERIOD WAS HELD FROM 24 FEBRUARY TO 24 JUNE 
1989. THE COMMENTS AND RESPONSES HAVE BEEN CATEGORIZED BY RELEVANT TOPICS AND NUMBERED. SECTION IV IS A 
SUMMARY OF COMMENTS THAT HAVE NOT YET BEEN FULLY RESPONDED TO AND A DISCUSSION OF HOW THEY WILL BE ADDRESSED 
DURING MONITORING, REMEDIAL DESIGN, OR REMEDIAL ACTION. 

SINCE SUCH A LARGE VOLUME OF COMMENTS WAS SUBMITTED, SECTION V HAS BEEN INCLUDED AS AN ANNOTATED 
BIBLIOGRAPHY. THIS SECTION WAS PREPARED TO ASSIST COMMENTERS IN TRACKING BETWEEN THEIR ORIGINAL COMMENT 
LANGUAGE AND THE RESPONSES IN THIS SECTION. 

1. PROGRAM ISSUES 

PROGRAM-RELATED COMMENTS QUESTIONED THE SUITABILITY OF THE CLEANUP GOAL AND THE 10-YEAR RECOVERY TIMEFRAME, 
AND THE ROLE OF EVOLVING STATE POLICY CONCERNING SEDIMENT CONTAMINATION. COMMENTS WERE RECEIVED FROM THE 
PUGET SOUND WATER QUALITY AUTHORITY (PSWQA), US ARMY CORPS OF ENGINEERS, WASHINGTON DEPARTMENT OF NATURAL 
RESOURCES, THE PUYALLUP TRIBE OF INDIANS, AND SEVERAL PRIVATE CITIZENS. COMMENTS GENERALLY ADDRESSED 
ADHERENCE TO EXISTING POLICIES (E.G., NO NET LOSS OF WETLANDS), PROGRAMS {E.G., PUGET SOUND DREDGED DISPOSAL 
ANALYSIS (PSDDA)}, LAWS (E.G., CERCLA), AND TREATIES. 

1.1. COMMENTS RELATED TO CERCLA REQUIREMENTS 

1.1.1. THE FAILURE TO CONSIDER ALTERNATIVES FOR PERMANENT TREATMENT OF WASTES IS CONTRARY TO SUPERFUND 
REGULATIONS (CERCLA). THE PREFERRED ALTERNATIVES IN THE FEASIBILITY STUDY DO NOT REPRESENT PERMANENT 
SOLUTIONS. 

RESPONSE: CERCLA SPECIFIES A PREFERENCE FOR PERMANENT TREATMENT AS A PRINCIPAL COMPONENT OF THE SELECTED 
REMEDY. HOWEVER, EPA GUIDANCE INDICATES THAT THIS PREFERENCE IS APPROPRIATE FOR WASTES THAT ARE HIGHLY 
CONCENTRATED, TOXIC, AND INVOLVE RELATIVELY MOBILE CONTAMINANTS. IN CONTRAST, CONTAMINATED SEDIMENTS AT THE 
CB/NT SITE, WHILE TOXIC, INVOLVE VERY LARGE VOLUMES OF RELATIVELY LOW CONCENTRATION WASTES WITH RELATIVELY 
HIGH PARTICLE AFFINITY (I.E., LOW MOBILITY). CONFINEMENT ALTERNATIVES THUS OFFER THE MOST COST-EFFECTIVE 
MEANS OF ACHIEVING A PERMANENT SOLUTION AT THE CB/NT SITE. 

1.1.2. THE GOAL OF "NO ACUTE OR CHRONIC ADVERSE EFFECTS" ON MARINE ORGANISMS IS NOT REQUIRED BY ANY 
APPLICABLE LAW AND SHOULD NOT BE ADOPTED AS THE GOAL FOR CLEANUP. 

RESPONSE: UNDER CERCLA, THE DEGREE OF CLEANUP IS OFTEN SET BY APPLICABLE LAWS. HOWEVER, WHEN NO APPLICABLE 
PROMULGATED STANDARDS OR REQUIREMENTS EXIST, CLEANUP LEVELS MUST BE DEVELOPED UTILIZING OTHER APPROPRIATE 
GUIDANCE AND RISK ASSESSMENT METHODS. SINCE NO PROMULGATED CRITERIA EXIST FOR SEDIMENT QUALITY, THE GOALS OF 
THE PSWQA PLAN PROVIDE IMPORTANT GUIDANCE ON ESTABLISHING CB/NT CLEANUP GOALS. ELEMENT P-2 OF THE PLAN 
REQUIRES ECOLOGY TO DEVELOP AND ADOPT STANDARDS FOR LONG-TERM SEDIMENT QUALITY IN PUGET SOUND THAT WILL HELP 
PREVENT ACUTE AND CHRONIC ADVERSE EFFECTS ON BIOLOGICAL RESOURCES AND SIGNIFICANT HEALTH RISKS TO HUMANS. 



1.1.3. THE FEASIBILITY STUDY HAS FAILED TO COMPLY WITH THE NATIONAL CONTINGENCY PLAN. FOR EXAMPLE, THE 
STUDY IS TOO BROAD (COMPRISING THE ENTIRE BAY) AND IS BASED UPON INADEQUATE DATA FOR ANY GIVEN SEGMENT OF 
THE BAY. 

RESPONSE: THROUGHOUT THE CB/NT SUPERFUND PROJECT, EPA HAS FOLLOWED THE REGULATORY PROVISIONS CONTAINED IN 
THE NATIONAL CONTINGENCY PLAN (NCP). THE NCP REQUIRES A REMEDIAL INVESTIGATION/FEASIBILITY STUDY PRIOR TO 
MAKING CLEANUP DECISIONS TO GATHER ENOUGH DATA TO CHARACTERIZE THE NATURE AND EXTENT OF CONTAMINATION, AND TO 
EVALUATE ALTERNATIVE REMEDIES FOR PROBLEM AREAS. THE REMEDIAL INVESTIGATION/FEASIBILITY STUDY FOR THE CB/NT 
SITE, THEREFORE, BEGAN BY EXAMINING THE ENTIRE BAY. IN LATER PHASES OF THE STUDY, NINE SPECIFIC PROBLEM 
AREAS WERE DEFINED, AND REMEDIAL ALTERNATIVES WERE EXAMINED FOR EACH PROBLEM AREA. THE REMEDIAL 
INVESTIGATION/FEASIBILITY STUDY DATABASE WAS ADEQUATE FOR THESE DECISIONS. THIS RECORD OF DECISION 
RECOGNIZES THAT ADDITIONAL MONITORING DATA MUST BE GATHERED AS PART OF THE NEXT PHASES OF THE PROJECT TO MORE 
ACCURATELY ASSESS SOURCE CONTROL, NATURAL RECOVERY RATES, AND THE VOLUME OF CONTAMINATED SEDIMENTS. 

1.1.4. THE PUYALLUP TRIBE OF INDIANS HAS NOT BEEN PROVIDED A MEANINGFUL OPPORTUNITY TO PARTICIPATE IN THE 
DEVELOPMENT OF THE FEASIBILITY STUDY. THE PUYALLUP TRIBE OF INDIANS ALSO MAINTAINS THE FEASIBILITY STUDY 
SHOULD TAKE INTO CONSIDERATION EPA'S PROPOSED NCP WHICH IMPLEMENTS SARA. 

RESPONSE: THE INVOLVEMENT OF THE PUYALLUP TRIBE AT THE CB/NT SITE HAS BEEN IMPORTANT IN THE REMEDIAL 
INVESTIGATION/FEASIBILITY STUDY AS A MEMBER ON THE TECHNICAL OVERSIGHT COMMITTEE FROM 1983 TO 1988. FOR 
EXAMPLE, THE PUYALLUP TRIBE WAS INSTRUMENTAL IN IDENTIFYING HABITAT AND MARINE RESOURCE ISSUES THAT WERE 
INCLUDED IN THE FEASIBILITY STUDY. THE SUPERFUND COOPERATIVE AGREEMENT BETWEEN THE PUYALLUP TRIBE AND EPA 
(APRIL 1989) WAS THE FIRST IN REGION 10, AND ESTABLISHES THE PUYALLUP TRIBE AS A SUPPORTING MANAGEMENT AGENCY 
FOR THE PROJECT. THE ROLE OF THE PUYALLUP TRIBE AS A SUPPORTING AGENCY IN THE SELECTION OF REMEDY HAS BEEN 
IMPORTANT TO THE PROJECT AND SIGNIFICANT TO THE PUYALLUP TRIBE AS EVIDENCED BY THEIR CONCURRENCE ON THE 
SELECTED REMEDY. THE COMBINATION OF THE PUYALLUP TRIBE'S HISTORICAL INVOLVEMENT AT THE CB/NT SITE AND THEIR 
CURRENT STATUS AS A SUPPORTING PROJECT MANAGEMENT AGENCY SUGGESTS A MEANINGFUL OPPORTUNITY TO PARTICIPATE. 

1.1.5. THE FEASIBILITY STUDY HAS FAILED TO TAKE INTO CONSIDERATION THE FACT THAT MUCH OF THE CONTAMINATION 
TARGETED FOR REMEDIAL ACTION (IN SOME AREAS) IS A RESULT OF A "FEDERALLY PERMITTED RELEASE" AND THEREFORE NOT 
ACTIONABLE UNDER CERCLA. 

RESPONSE: SECTION 107(J) OF CERCLA PROVIDES THAT RESPONSE COSTS OR DAMAGES INCURRED BY THE UNITED STATES 
RESULTING FROM A "FEDERALLY PERMITTED RELEASE" ARE NOT RECOVERABLE UNDER CERCLA, BUT ONLY PURSUANT TO 
EXISTING LAW, SUCH AS OTHER APPLICABLE FEDERAL STATUTES OR COMMON LAW. SECTION 101(10) OF CERCLA DEFINES A 
FEDERALLY PERMITTED DEFENSE BY SPECIFICALLY ENUMERATING CERTAIN RELEASES IN COMPLIANCE WITH PERMITS OR 
AUTHORIZED UNDER FEDERAL OR STATE ENVIRONMENTAL LAWS. EPA PROPOSED REGULATIONS TO DEFINE THE SCOPE OF THIS 
EXEMPTION ON 19 JULY 1988 (53 FEDERAL REGISTER 27268), WITH SUBSEQUENT NOTICES APPEARING IN THE FEDERAL 
REGISTER ON 11 JULY 1989 (54 FEDERAL REGISTER 29306) AND 9 AUGUST 1989 (54 FEDERAL REGISTER 32671). AT THIS 
TIME, THE REGULATIONS ARE NOT FINAL. 

THE FEASIBILITY STUDY IS NOT REQUIRED TO EVALUATE OR ENUMERATE FEDERALLY-PERMITTED RELEASES. ALTHOUGH THERE 
MAY HAVE BEEN FEDERALLY PERMITTED RELEASES AT THE COMMENCEMENT BAY SITE, IT IS NOT NECESSARY TO EXAMINE 
WHETHER A RELEASE WAS FEDERALLY PERMITTED AT THIS TIME. THE BURDEN OF PROVING A FEDERALLY PERMITTED RELEASE 
RESTS WITH THE PARTY CLAIMING THIS DEFENSE TO LIABILITY. ITS APPLICATION IS LIKELY TO BE LIMITED AT THE 
COMMENCEMENT BAY SITE AND MAY BE MORE APPROPRIATELY EVALUATED ON A CASE-BY-CASE BASIS BY EPA DURING THE 
COST-RECOVERY ENFORCEMENT AND NEGOTIATION PROCESS. 

1.1.6. CONSIDERING URBAN RUNOFF, HISTORICAL SOURCES, AND NPDES PERMITTED DISCHARGES EXEMPT FROM CERCLA 
COVERAGE, THE SUPERFUND SHOULD BE TAPPED TO PAY AT LEAST A PORTION OF THE REMEDIATION COSTS AT COMMENCEMENT 
BAY. 

RESPONSE: LIABILITY UNDER CERCLA IS STRICT, JOINT, AND SEVERAL, MEANING ANY PARTY LIABLE UNDER SECTION 
107(A) OF CERCLA MAY BE HELD RESPONSIBLE FOR REIMBURSEMENT OF ALL OF EPA'S COSTS. WITH THE EXCEPTION OF 
FEDERALLY PERMITTED RELEASES, THERE IS NO DEFENSE FOR HISTORICAL CONTAMINATION SOURCES OR URBAN RUNOFF. 
SUPERFUND MONIES HAVE BEEN USED TO DATE TO PAY FOR THE ENTIRE REMEDIAL INVESTIGATION/FEASIBILITY STUDY AND 
RELATED ENFORCEMENT COSTS. EPA WILL AGGRESSIVELY PURSUE RECOVERY OF THESE COSTS FROM THE OVER 100 NAMED PRPS 
AT THE SITE, AND WILL ATTEMPT TO REACH SETTLEMENT AGREEMENTS WITH THE PRPS FOR FUTURE REMEDIAL ACTION 
DESCRIBED IN THE RECORD OF DECISION. TO THE EXTENT THAT NO VIABLE PRPS ARE AVAILABLE, OR IF THEY ARE ABLE TO 
SUCCESSFULLY PROVE A DEFENSE TO LIABILITY, EPA MAY USE SUPERFUND MONIES FOR SUCH CLEANUP (CONSISTENT WITH EPA 
GUIDANCE, E.G., FOR MIXED FUNDING) OR SEEK TO RECOVER SUCH COSTS FROM THE OTHER PRPS. 

1.1.7. THE PROPOSED PLAN WOULD NOT SATISFY THE CERCLA PREFERENCE FOR ONSITE REMEDIATION WHERE FEASIBLE. 

RESPONSE: THE SELECTED REMEDY SATISFIES THE PREFERENCE FOR ONSITE REMEDIATION SINCE THE SELECTED SUITE OF 
SEDIMENT CONFINEMENT OPTIONS INCLUDES FEASIBLE ONSITE OPTIONS INCLUDING IN SITU CAPPING, CONFINED AQUATIC 
DISPOSAL, NEARSHORE CONFINEMENT, AND UPLAND DISPOSAL, ALL OF WHICH ARE TO BE IMPLEMENTED ONSITE. 



1.2. COMMENTS RELATED TO COORDINATION WITH OTHER PROGRAMS 

1.2.1. WHILE APPARENT EFFECTS THRESHOLDS (AETS) SATISFY CLEANUP GOAL REQUIREMENTS, THESE MAY OR MAY NOT BE 
IN AGREEMENT WITH FINAL STATE SEDIMENT QUALITY STANDARDS. THE USE OF ALTERNATIVE CRITERIA WOULD HAVE MAJOR 
IMPACTS ON REMEDIATION PLANS AND COSTS. THIS ISSUE AND ANY POTENTIAL CONFLICTS SHOULD BE RESOLVED BEFORE 
SELECTION OF A FINAL REMEDIAL ALTERNATIVE. 

RESPONSE: AS NOTED BY THE COMMENTER, THE AET APPROACH IS ONE OF THE ALTERNATIVES FOR DEVELOPING STATE 
SEDIMENT QUALITY STANDARDS AND SATISFIES THE CRITERIA FOR IDENTIFYING SEDIMENTS HAVING ADVERSE EFFECTS ON 
BIOLOGICAL RESOURCES. INTERIM STANDARDS TO ADDRESS ELEMENT P-2 OF THE 1989 PUGET SOUND WATER QUALITY 
MANAGEMENT PLAN (PSWQA 1988) ARE IN THE PROCESS OF BEING RELEASED BY ECOLOGY. THESE STANDARDS WILL BE USED 
TO IDENTIFY AN INVENTORY OF CONTAMINATED SEDIMENTS TO BE MANAGED THROUGH VARIOUS PROGRAMS BUT NOT AS 
ENFORCEMENT STANDARDS FOR SEDIMENT CLEANUP. THE TARGET CLEANUP LEVELS AT THE CB/NT SITE ARE GENERALLY HIGHER 
CONCENTRATIONS THAN THE INTERIM STANDARDS AS CURRENTLY PROPOSED. THE PSWQA (PSWQA 1989) HAS SUPPORTED THE 
USE OF THE AMPHIPOD AND OYSTER EMBRYO BIOASSAYS AND BENTHIC INFAUNA ANALYSIS AND THE LOWEST AET ASSOCIATED 
WITH THESE THREE TESTS TO MEASURE COMPLIANCE WITH THE LONG-TERM CLEANUP GOAL IN COMMENCEMENT BAY. HOWEVER, 
AS WITH ANY SUPERFUND PROJECT, AS APPLICABLE STANDARDS AND REQUIREMENTS ARE PROMULGATED AT EITHER THE 
FEDERAL, STATE, OR TRIBAL LEVEL, THEY WILL BE EVALUATED BY EPA IN RELATIONSHIP TO THIS RECORD OF DECISION TO 
DETERMINE WHETHER THE SELECTED REMEDY CAN STILL BE CONSIDERED ADEQUATELY PROTECTIVE OF HUMAN HEALTH AND THE 
ENVIRONMENT. 

1.2.2. THE RELATIONSHIP BETWEEN ROUTINE DREDGING PROJECTS UNDER PSDDA AND SEDIMENT REMEDIATION UNDER CERCLA 
IS NOT CLEAR BECAUSE THE CB/NT SEDIMENT QUALITY OBJECTIVES ARE SLIGHTLY MORE STRINGENT THAN THE PSDDA 
GUIDELINES FOR OPEN-WATER, UNCONFINED DISPOSAL OF SEDIMENTS. WILL SEDIMENTS WITHIN A CB/NT PROBLEM AREA THAT 
PASS PSDDA GUIDELINES BE ACCEPTED FOR DISPOSAL AT A PSDDA DISPOSAL SITE? 

RESPONSE: AS A GENERAL POLICY, THE EPA SUPERFUND PROGRAM DOES NOT INTEND TO REQUIRE PRPS TO REMEDIATE 
SEDIMENTS THAT COULD BE TAKEN TO A PSDDA SITE. SUCH SEDIMENTS WOULD LIKELY BE IN MARGINALLY CONTAMINATED 
PORTIONS OF PROBLEM AREAS THAT ARE PREDICTED TO RECOVER NATURALLY AND WILL THEREFORE NOT REQUIRE ACTIVE 
REMEDIATION UNDER SUPERFUND. SEDIMENTS PASSING PSDDA GUIDELINES MAY, THEREFORE, BE CONSIDERED FOR DISPOSAL 
AS NON-SUPERFUND WASTES UNDER CLEAN WATER ACT SECTION 404 REGULATION AT A PSDDA DISPOSAL SITE. HOWEVER, 
THERE MAY BE SITUATIONS WHERE PRPS WILL BE REQUIRED TO UNDERTAKE SEDIMENT CLEANUP ACTIONS FOR SEDIMENTS THAT 
PASS THE PSDDA GUIDELINES. EXAMPLES OF SUCH SITUATIONS INCLUDE THE FOLLOWING: ELEVATED CONCENTRATIONS OF 
PCBS OR OTHER CONTAMINANTS THAT HAVE A HIGH POTENTIAL FOR BIOACCUMULATION IN A NEARSHORE AREA, BUT 
DEMONSTRATE RELATIVELY LOW TOXICITY IN LABORATORY TESTS; ELEVATED CONCENTRATIONS OF CONTAMINANTS THAT ARE 
HIGHLY TOXIC TO BENTHIC COMMUNITIES BUT EXHIBIT RELATIVELY LOW TOXICITY IN LABORATORY TESTS; HIGHLY 
CONTAMINATED SURFACE SEDIMENTS WITH RELATIVELY CLEAN UNDERLYING SEDIMENTS; AND ELEVATED CONTAMINANT 
CONCENTRATIONS AT SITES WITH LOW SEDIMENTATION RATES. 

BASED ON AVAILABLE SEDIMENT DATA, IT DOES NOT APPEAR THAT PROBLEM SEDIMENTS REQUIRING ACTIVE REMEDIATION WILL 
PASS THE PSDDA GUIDELINES. IF THEY DO PASS, BUT ARE REMOVED AS PART OF THE SUPERFUND ENFORCEMENT ACTION, IT 
IS UNLIKELY THAT THEY WOULD BE ACCEPTED AT A PSDDA DISPOSAL SITE. 

1.2.3. ECOLOGY AND EPA SHOULD CONTINUE TO MONITOR ACTIVITIES IN AREAS OTHER THAN THE CB/NT PROBLEM AREAS AND 
REQUIRE SITE CHARACTERIZATION AND REMEDIATION WHEN WARRANTED. 

RESPONSE: ALTHOUGH AGENCY OVERSIGHT OF SUPERFUND RESPONSE ACTIONS FOR CB/NT SOURCE CONTROL AND SEDIMENT 
REMEDIATION WILL BE LIMITED TO THE PROBLEM AREAS DESCRIBED IN THIS RECORD OF DECISION, EPA AND ECOLOGY WILL 
CONTINUE TO INVESTIGATE AND REGULATE ACTIVITIES IN OTHER PORTIONS OF THE SITE. HOWEVER, IN AREAS THAT WERE 
NOT IDENTIFIED AS HIGH PRIORITY, THE AGENCIES WILL ADMINISTER AND ENFORCE ENVIRONMENTAL LAWS AND REGULATIONS 
INCLUDING CERCLA AUTHORITIES, BUT NOT AS RESPONSE ACTIONS RELATED TO THE CB/NT SITE. ECOLOGY'S COMMENCEMENT 
BAY UBAT, FOR EXAMPLE, WILL CONTINUE TO COORDINATE ITS EFFORTS WITH SEVERAL OTHER ECOLOGY PROGRAMS TO 
ADDRESS CONTAMINATED PROPERTIES, WASTEWATER DISCHARGES, AIR EMISSIONS AND STORM DRAINS THAT ARE WITHIN THE 
CB/NT SITE BUT NOT RELATED TO SUPERFUND RESPONSE ACTIONS AT THE SITE. SIMILARLY, VARIOUS OTHER FEDERAL, 
STATE, TRIBAL, AND LOCAL PROGRAMS WILL CONTINUE TO BE IMPLEMENTED THROUGHOUT THE SITE IN CIRCUMSTANCES THAT 
MAY NOT BE RELATED TO THE CB/NT SELECTED REMEDY. 

1.2.4. WHAT IS THE REGULATORY STATUS OF THE INTEGRATED ACTION PLAN AND WHAT IS ITS RELATIONSHIP TO THE 
RECORD OF DECISION? WHAT IS THE PROCESS FOR PUBLIC COMMENT ON THE INTEGRATED ACTION PLAN? 

RESPONSE: THE INTEGRATED ACTION PLAN WAS PART OF THE OVERALL FEASIBILITY STUDY FOR THE CB/NT SITE AND IS 
USED FOR RESOURCE PLANNING AND SCHEDULING, RATHER THAN FOR SCHEDULING OF COMPLIANCE ACTIONS. THE TIMETABLES 
OUTLINED IN THE INTEGRATED ACTION PLAN ARE INTENDED TO BE UPDATED ON AN ANNUAL BASIS TO REFLECT CHANGES AS 
OVERALL PROJECT IMPLEMENTATION PROCEEDS. THE INTEGRATED ACTION PLAN WAS THEREFORE PART OF THE MATERIAL WHICH 
THE PUBLIC WAS INVITED TO COMMENT ON DURING THE PUBLIC COMMENT PERIOD. BECAUSE THIS PLANNING DOCUMENT WILL 
BE UPDATED PERIODICALLY, NEW COMMENTS AND CONCERNS SHOULD BE RAISED TO THE AGENCIES AS THEY ARISE, AND WHERE 
POSSIBLE AND CONSISTENT WITH THE LAW AND THE SELECTED REMEDY, CHANGES MAY BE MADE. INFORMATION EXCHANGE 



BETWEEN THE AGENCIES AND THE AFFECTED COMMUNITY SHOULD ALSO BE ENHANCED THROUGH TECHNICAL DISCUSSION GROUP 
MEETINGS AS DESCRIBED IN SECTION II OF THE RESPONSIVENESS SUMMARY. 

1.3. COMMENTS RELATED TO ARARS AND TBCS 

1.3.1. THE 1989 PSWQA PLAN GOALS SHOULD BE ADOPTED AS APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 
(ARARS). 

RESPONSE: THE 1989 PSWQA PLAN DOES NOT PROVIDE PROMULGATED CRITERIA, STANDARDS, OR REQUIREMENTS; RATHER IT 
REQUIRES THEIR DEVELOPMENT. BECAUSE THE PLAN DOES NOT PROVIDE APPLICABLE OR RELEVANT AND APPROPRIATE 
STANDARDS, CRITERIA, OR REQUIREMENTS, IT IS NOT LISTED AS AN ARAR. HOWEVER, SEVERAL PLAN ELEMENTS (E.G., 
ELEMENTS P-6, P-7, P-2, AND S-4) CALL FOR THE DEVELOPMENT OF ARARS AT SOME POINT IN THE FUTURE. THESE 
ELEMENTS ARE LISTED AS MAJOR REQUIREMENTS, GUIDELINES, AND POLICIES TO BE CONSIDERED (TBCS) IN THE RECORD OF 
DECISION, IN ACCORDANCE WITH EPA GUIDANCE ON COMPLIANCE WITH OTHER LAWS. 

1.3.2. MAXIMUM CONTAMINANT LEVEL GOALS, THE INDIAN RELIGIOUS FREEDOM ACT, AND THE NATIONAL HISTORIC 
PRESERVATION ACT MUST BE ADOPTED AS ARARS. 

RESPONSE: IN A CLARIFICATION LETTER FROM THE PUYALLUP TRIBE OF INDIANS TO EPA (22 AUGUST 1989), THESE LAWS 
WERE NOT CITED AS APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS AND HAVE NOT BEEN INCLUDED FOR THIS 
REASON. 

1.3.3. PROMULGATED ALLOWABLE CONCENTRATIONS IN FISH OF PCBS AND MERCURY SHOULD BE CONSIDERED AS ARARS. 

RESPONSE: THERE ARE NO PROMULGATED CRITERIA OR STANDARDS FOR PCBS AND MERCURY CONCENTRATIONS IN FISH TISSUE. 
THE CLEANUP GOAL SELECTED FOR PCBS IN SEDIMENT IS BASED ON CONSERVATIVE RISK ASSESSMENT MODELING. A SEDIMENT 
PCB CONCENTRATION OF 150 UG/KG (THE CLEANUP GOAL) WOULD BE EXPECTED TO RESULT IN A MEAN FISH CONCENTRATION OF 
37 UG/KG (WET WEIGHT) OR LESS THAN 0.02 OF THE FDA ACTION LEVEL FOR PCBS (2,000 UG/KG). FDA ACTION LEVELS 
ARE INCLUDED IN THE LIST OF MAJOR CHEMICAL-SPECIFIC TBCS; HOWEVER, THEY INCORPORATE ECONOMIC CONSIDERATIONS 
AS WELL AS RISK ASSESSMENT CALCULATIONS. SITE-SPECIFIC RISK INFORMATION, AS DEVELOPED FOR THIS RECORD OF 
DECISION IS GENERALLY CONSIDERED TO BE MORE APPROPRIATE FOR SETTING CLEANUP OBJECTIVES. THERE ARE CURRENTLY 
NO TOOLS AVAILABLE FOR ESTIMATING SEDIMENT MERCURY CONCENTRATIONS RELATIVE TO FISH TISSUE CONCENTRATIONS 
EXCEPT RISK ASSESSMENT METHODS SIMILAR TO THOSE DESCRIBED IN THIS RECORD OF DECISION. 

1.3.4. PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT MUST BE THE MOST IMPORTANT EVALUATION CRITERIA. 
FEDERAL AND TRIBAL STANDARDS MUST NOT BE VIOLATED. 

RESPONSE: EPA RECOGNIZES THE IMPORTANCE OF THESE FACTORS IN THE DECISION-MAKING PROCESS. CERCLA GUIDANCE 
REQUIRES THAT EACH REMEDIAL ALTERNATIVE BE EVALUATED ACCORDING TO SPECIFIC CRITERIA. BOTH FACTORS MENTIONED 
IN THIS COMMENT ARE REFLECTED IN WHAT ARE CONSIDERED THE "THRESHOLD CRITERIA" FOR EVALUATING CLEANUP 
ALTERNATIVES. THE THRESHOLD CRITERIA MUST BE MET BY THE CANDIDATE ALTERNATIVES FOR FURTHER CONSIDERATION AS 
POSSIBLE REMEDIES. THE THRESHOLD CRITERIA ARE 1) OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT, AND 
2) COMPLIANCE WITH ARARS (WHERE APPROPRIATE OR RELEVANT AND APPROPRIATE FEDERAL, STATE, AND TRIBAL 
REGULATIONS ARE APPLIED). 

1.3.5. INTERIM TRIBAL WATER QUALITY STANDARDS MUST BE CONSIDERED AS ARARS. 

RESPONSE: THE RECORD OF DECISION LISTS PUYALLUP TRIBAL COUNCIL RESOLUTION NO. 151288C (RESOLUTION ADOPTING 
THE PUYALLUP TRIBAL WATER QUALITY PROGRAM) AS A CHEMICAL-SPECIFIC ARAR BECAUSE THIS RESOLUTION ADOPTS 
WASHINGTON WATER QUALITY STANDARDS AND REQUIRES NONDEGRADATION AND ENHANCEMENT OF WATER QUALITY (THIS 
RESOLUTION ALSO APPLIES TO SEDIMENTS). 

1.3.6. THE PUYALLUP TRIBE OF INDIANS' CULTURAL AND SPIRITUAL TIES TO THE CONTAMINATED SITE MUST BE 
CONSIDERED IN THE SELECTION OF REMEDY. 

RESPONSE: TRIBAL COUNCIL RESOLUTION NO. 71288 IS LISTED IN THE RECORD OF DECISION AS A TBC. THIS RESOLUTION 
REQUESTS EPA TO INCLUDE TRIBAL ENVIRONMENTAL STANDARDS WITHIN THE FEASIBILITY STUDY, AND INCLUDES BY 
REFERENCE THE TRIBE'S FISHING RIGHTS AND CULTURAL AND SPIRITUAL TIES TO THE CB/NT SITE. 

1.3.7. THE PUYALLUP LAND CLAIMS SETTLEMENT SHOULD BE INCLUDED AS AN ARAR. 

RESPONSE: THE LAND CLAIMS SETTLEMENT IS INCLUDED AS AN ARAR FOR THE SITE BECAUSE IT WAS RECENTLY PROMULGATED 
AS FEDERAL LAW AND BECAUSE IT SPECIFIES ENHANCEMENT OF FISH RESOURCES IN THE PUYALLUP DELTA. 

2. HUMAN HEALTH RISKS (SEAFOOD CONSUMPTION) 



TWO MAIN CATEGORIES OF COMMENTS ON THE COMMENCEMENT BAY HEALTH RISK ASSESSMENT AND FEASIBILITY STUDY WERE 
RECEIVED. IN THE FIRST SERIES OF COMMENTS, THE REVIEWERS MAINTAINED THAT THE HUMAN HEALTH RISK ASSESSMENT 
(VERSAR 1985) FOR THE CB/NT REMEDIAL INVESTIGATION OVERESTIMATES RISKS TO CONSUMERS OF FISH AND SHELLFISH IN 
THE STUDY AREA. THE MAJOR COMMENTS IN SUPPORT OF THIS POSITION WERE SUBMITTED BY THE COMMENCEMENT BAY GROUP, 
AS PREPARED BY ENSR (1989), AND PENNWALT (1989). OTHER COMMENTS SUPPORTING THIS POSITION INCLUDED MANKE 
LUMBER (1989), PICKERING (1989), PORT OF TACOMA (1989), PUBLIC AND ENVIRONMENTAL GROUP (1989), AND CITY OF 
TACOMA (1989). IN THE SECOND CATEGORY OF COMMENTS, THE PUYALLUP TRIBE OF INDIANS (1989) MAINTAINED THAT THE 
REMEDIAL INVESTIGATION/FEASIBILITY STUDY RISK ASSESSMENT UNDERESTIMATES HEALTH RISKS TO HUMANS CONSUMING FISH 
AND SHELLFISH IN COMMENCEMENT BAY. THEY SUGGEST THAT THE REMEDIAL INVESTIGATION/FEASIBILITY STUDY RISK 
ASSESSMENT SHOULD ADDRESS CUMULATIVE HEALTH IMPACTS TO TRIBAL FAMILIES THAT RELY ON FISH FOR LARGE PORTIONS 
OF THEIR DIETS. 

THE RISK ESTIMATES BASED ON CONTAMINANT CONCENTRATIONS IN ENGLISH SOLE MUSCLE TISSUE AS PART OF THE CB/NT 
REMEDIAL INVESTIGATION ARE APPROXIMATELY 5 TIMES HIGHER THAN THOSE CALCULATED AS PART OF THE ENSR (1989) 
COMMENTS. THE AVERAGE RISK ESTIMATES CALCULATED AS PART OF THE CB/NT REMEDIAL INVESTIGATION WOULD BE LOWER 
THAN ESTIMATES TAKING INTO ACCOUNT FACTORS SUCH AS HIGH SEAFOOD CONSUMPTION RATES BY TRIBAL INDIANS. THE 
RISK ESTIMATES FOR PCBS IN ENGLISH SOLE CALCULATED DURING THE CB/NT REMEDIAL INVESTIGATION ARE THEREFORE 
INTERMEDIATE IN MAGNITUDE BETWEEN THOSE ESTIMATES SUGGESTED BY VARIOUS COMMENTERS ON THE FEASIBILITY STUDY. 

2.1 COMMENTS RELATED TO BASELINE RISK CALCULATIONS FOR HUMAN HEALTH 

2.1.1 THE FEASIBILITY STUDY OVERESTIMATED THE HUMAN HEALTH RISKS IN COMMENCEMENT BAY BY NEARLY AN ORDER OF 
MAGNITUDE. THIS LOWER RISK IS WITHIN THE GENERALLY ACCEPTABLE RANGE AND IS COMPARABLE TO THE RISK REPORTED 
IN THE FEASIBILITY STUDY FOR THE REFERENCE AREA, CARR INLET. THIS INDICATES THAT SEDIMENT CLEAN-UP BASED ON 
HUMAN HEALTH RISK IS NOT WARRANTED IN COMMENCEMENT BAY. 

RESPONSE: THE BASELINE RISK ASSESSMENT FOR THE CB/NT REMEDIAL INVESTIGATION INDICATES AN UNACCEPTABLE EXCESS 
RISK COMPARED WITH OTHER PUGET SOUND REFERENCE AREAS. THE ASSESSMENT CONCENTRATED ON PCBS AND ARSENIC IN 
MUSCLE TISSUE OF ENGLISH SOLE AND CRAB. ONLY PCB CONTAMINATION WAS PREDICTED TO PRODUCE MORE THAN ONE CANCER 
CASE OVER A 70-YEAR EXPOSURE PERIOD IN THE EXPOSED POPULATION. RISKS FROM ARSENIC CONSUMPTION IN 
COMMENCEMENT BAY SEAFOOD WERE LESS THAN CORRESPONDING RISKS IN THE CARR INLET REFERENCE AREA. BASED ONE 
THESE DATA, ONLY DATA FOR PCBS WERE USED IN THE FEASIBILITY STUDY TO ESTABLISH A TARGET CLEANUP LEVEL FOR 
SEDIMENTS. 

ONLY TWO SETS OF DATA ARE AVAILABLE TO EVALUATE THE RELATIVE EXCESS RISK OF CANCER ASSOCIATED WITH PCBS IN 
ENGLISH SOLE MUSCLE TISSUE IN THE CB/NT WATERWAYS COMPARED WITH REFERENCE AREAS OF PUGET SOUND: A STUDY BY 
GAHLER ET AL. (1982) AND THE REMEDIAL INVESTIGATION (TETRA TECH 1985). ASSUMING EQUIVALENT FISH CONSUMPTION 
RATES IN THE CB/NT WATERWAYS AND REFERENCE AREA, THE ESTIMATED RISK OF CANCER ASSOCIATED WITH CONTAMINATION 
OF ENGLISH SOLE MUSCLE TISSUE WOULD BE DIRECTLY RELATED TO THE CONCENTRATION OF PCBS IN THE FISH. BASED ON 
THE DATA OF GAHLER ET AL. (1982) AND THE REMEDIAL INVESTIGATION (TETRA TECH 1985), CANCER RISK ASSOCIATED 
WITH PCBS IN MUSCLE TISSUE OF ENGLISH SOLE FROM THE CB/NT WATERWAYS IS AN ORDER OF MAGNITUDE OR MORE GREATER 
THAN THAT ASSOCIATED WITH PCB CONTAMINATION IN REFERENCE AREAS. THEREFORE, AN EXCESS RISK OF CANCER EXISTS 
IN THE WATERWAYS RELATIVE TO REMOTE AND RELATIVELY UNCONTAMINATED AREAS OF PUGET SOUND. THE CB/NT REMEDIAL 
INVESTIGATION ALSO DEMONSTRATED THAT PCB CONCENTRATIONS IN ENGLISH SOLE MUSCLE TISSUE FROM THE CB/NT 
WATERWAYS ARE ELEVATED RELATIVE TO THOSE ALONG THE SOUTHWEST SHORELINE OF THE BAY. 

THE CB/NT REMEDIAL INVESTIGATION ESTIMATED INDIVIDUAL CANCER RISKS FOR CONSUMPTION OF PCB-CONTAMINATED FISH 
TO BE SOMEWHERE IN THE RANGE FROM 6X10-3 TO 2X10-5 (DEPENDING ON THE ASSUMED CONSUMPTION RATE). RISK LEVELS 
OF 10-4 TO 10-5 ARE HIGHER THAN EPA'S POINT OF DEPARTURE (I.E., 10-6) FOR DETERMINING REMEDIATION GOALS. AN 
ADDITIONAL LIFETIME CANCER RISK GREATER THAN 1X10-3 IS DEFINITELY CONSIDERED UNACCEPTABLE. THUS, THE 
PREDICTED LIFETIME RISKS ASSOCIATED WITH PCB CONTAMINATION OF ENGLISH SOLE MUSCLE TISSUE IN THE CB/NT 
WATERWAYS MAY PRESENT AN UNACCEPTABLE EXCESS RISK COMPARED WITH REFERENCE AREAS OF PUGET SOUND. 

FURTHER DISCUSSIONS RELATED TO THIS COMMENT ARE PROVIDED IN THE FOLLOWING PORTIONS OF THIS SECTION. 

2.1.2. THE ESTIMATE OF CARCINOGENIC POTENCY FOR PCBS MAY BE INCORRECT. 

RESPONSE: A CARCINOGENIC POTENCY FACTOR OF 4.34 (MG KG-1 DAY-1)-1 WAS USED IN THE CB/NT REMEDIAL 
INVESTIGATION TO CALCULATE PCB RISK FROM FISH CONSUMPTION. ENSR (1989) USED A VALUE OF 7.7 (MG KG-1 DAY-1)-1 
FOR THE CARCINOGENIC POTENCY OF PCBS TO ESTIMATE RISKS FROM FISH CONSUMPTION IN COMMENCEMENT BAY. A VALUE OF 
7.7 IS THE CURRENT CARCINOGENIC POTENCY FACTOR ESTIMATED FOR PCB 1260 BY EPA, AND WAS USED IN THE FEASIBILITY 
STUDY TO ESTABLISH RECOMMENDED CLEANUP GOALS FOR PCBS AT THE SITE. USE OF THE HIGHER CARCINOGENIC POTENCY 
ESTIMATE IN A REVISED BASELINE RISK ASSESSMENT FOR COMMENCEMENT BAY WOULD RESULT IN HIGHER RISK ESTIMATES BY 
A FACTOR OF APPROXIMATELY 1.8 FROM THOSE REPORTED IN THE REMEDIAL INVESTIGATION. 

2.1.3. THE SELECTION OF ENGLISH SOLE AS AN INDICATOR SPECIES WAS INAPPROPRIATE FOR THE RISK ASSESSMENT. THE 
FEASIBILITY STUDY SHOULD HAVE USED DATA FOR SPECIES THAT ARE MORE COMMONLY HARVESTED BY LOCAL FISHERMEN SUCH 



AS MARKET SQUID, SALMON, PACIFIC HAKE, AND PACIFIC COD. THIS WOULD HAVE RESULTED IN LOWER RISK ESTIMATES 
BECAUSE COMMENTERS FURTHER CLAIMED THAT CONCENTRATIONS OF PCBS IN THE COMMONLY HARVESTED SPECIES WOULD BE 
LOWER THAN THOSE IN ENGLISH SOLE. 

RESPONSE: THE SELECTION OF ENGLISH SOLE FOR THE REMEDIAL INVESTIGATION RISK ASSESSMENT WAS APPROPRIATE 
BECAUSE THE SPECIES COULD BE USED AS AN INDICATOR FOR BOTH HUMAN HEALTH AND ECOLOGICAL RISK ASSESSMENT. 
ENGLISH SOLE WERE SELECTED BECAUSE THEY OCCUR IN RELATIVELY LARGE NUMBERS IN COMMENCEMENT BAY. ENGLISH SOLE 
ALSO LIVE IN CLOSER ASSOCIATION WITH THE SEDIMENTS AND WOULD BE EXPECTED TO ACCUMULATE BIOAVAILABLE 
CONTAMINANTS IN SEDIMENTS. THEY WERE CITED IN THE REMEDIAL INVESTIGATION REPORT (TETRA TECH 1985) AS A 
CONSERVATIVE INDICATOR OF THE MAXIMUM CONTAMINANT LEVELS THAT WOULD BE EXPECTED TO OCCUR IN EDIBLE TISSUE OF 
HARVESTED FISH SPECIES. THE REMEDIAL INVESTIGATION ACKNOWLEDGES THAT ENGLISH SOLE ARE NOT COMMONLY CAUGHT BY 
LOCAL FISHERMAN. ENGLISH SOLE DOES NOT NECESSARILY REPRESENT THE MOST CONTAMINATED SPECIES AMONG THOSE 
HARVESTED BY RECREATIONAL ANGLERS. AVAILABLE DATA FROM THE CB/NT WATERWAYS AND PUGET SOUND AS A WHOLE 
SUGGEST THAT PCB CONCENTRATIONS IN MUSCLE TISSUES OF OTHER FISH SPECIES MAY BE HIGHER THAN THOSE IN ENGLISH 
SOLE (GAHLER ET AL. 1982, TETRA TECH 1985). BASED ON A LIMITED NUMBER OF SAMPLES, LANDOLT ET AL. (1985) 
FOUND THE OPPOSITE PATTERN (I.E., CONCENTRATIONS OF PCBS IN MUSCLE TISSUE OF ENGLISH SOLE WERE LOWER THAN 
THOSE IN SOME COMMONLY HARVESTED SPECIES). TETRA TECH (1988, FIGURE 6) SHOWED THAT MEAN CONCENTRATIONS OF 
PCBS IN MUSCLE TISSUE OF PACIFIC COD WAS HIGHER THAN THAT FOR ENGLISH SOLE BASED ON DATA COLLECTED THROUGHOUT 
PUGET SOUND. THE MEAN CONCENTRATION OF PCBS IN ENGLISH SOLE (APPROXIMATELY 180 UG/KG WET WEIGHT) THROUGHOUT 
PUGET SOUND WAS WITHIN A FACTOR OF APPROXIMATELY TWO TIMES THE CONCENTRATION IN COMMONLY HARVESTED SPECIES 
(I.E., STARRY FLOUNDER, PACIFIC HAKE, CHINOOK SALMON, AND ROCKFISH) (TETRA TECH 1988). 

THE DATA CITED BY COMMENTERS (ENSR 1989) TO SUPPORT SELECTION OF COMMONLY HARVESTED SPECIES APPLIED TO ALL 
URBAN BAYS SAMPLED BY NOAA IN 1985, NOT JUST IN COMMENCEMENT BAY. MOREOVER, CORRECTIONS OF CONSUMPTION RATE 
DATA TO ACCOUNT FOR SEASONAL AVAILABILITY OF SPECIES {WHICH WERE NOT PERFORMED BY ENSR (1989)} WOULD AFFECT 
THE CHOICE OF DOMINANT SPECIES IN THE DIET OF RECREATIONAL ANGLERS. PCB CONCENTRATION DATA SELECTED BY ENSR 
(1989) IN THEIR ALTERNATIVE BASELINE RISK ASSESSMENT ARE BIASED TOWARD LOW VALUES WHEN ALL DATA FOR COMMONLY 
HARVESTED SPECIES AND ENGLISH SOLE ARE CONSIDERED. CONCENTRATION DATA IN ENSR (1989) MAY HAVE BEEN BIASED 
TOWARD LOW VALUES BECAUSE SAMPLING LOCATIONS WHERE FISH WERE COLLECTED WERE NOT CONSIDERED (SEE RESPONSE TO 
COMMENT 2.1.5). 

2.1.4. FISH CONSUMPTION RATES MAY BE OVERESTIMATED OR UNDERESTIMATED. 

RESPONSE: ESTIMATES OF SEAFOOD CONSUMPTION RATE TO BE USED IN A RISK ASSESSMENT DEPEND ON HUMAN 
SUBPOPULATIONS SURVEYED, SEASONAL AVAILABILITY OF FISH SPECIES, AND ASSUMPTIONS USED TO CALCULATE 
CONSUMPTION RATES FROM SURVEY DATA. MANY LIMITATIONS ARE INHERIT IN SURVEYS FOR FISH CONSUMPTION RATE DATA 
(LANDOLT ET AL. 1985; PASTOROK 1988). BECAUSE OF THE UNCERTAINTIES IN ESTIMATING FISH CONSUMPTION RATE, IT 
IS APPROPRIATE TO USE A CONSERVATIVELY HIGH ESTIMATE IN RISK ASSESSMENT. AS NOTED EARLIER, RISK ESTIMATES IN 
THE REMEDIAL INVESTIGATION WERE PRESENTED FOR A RANGE OF CONSUMPTION RATES. THE ESTIMATE OF APPROXIMATELY 12 
GRAMS/DAY USED IN THE FEASIBILITY STUDY TO GENERATE A PCB CLEANUP OBJECTIVE REPRESENTS THE AVERAGE 
CONSUMPTION RATE FOR PUGET SOUND ANGLERS, BUT ONLY ABOUT 10 PERCENT OF THE ANGLERS SURVEYED IN COMMENCEMENT 
BAY (PIERCE ET AL. 1981) APPARENTLY CONSUME SEAFOOD AT A HIGHER RATE THAN THAT. THE VALUE OF 12 GRAMS/DAY 
ALSO CORRESPONDS TO THE APPROXIMATE AVERAGE FISH CONSUMPTION ESTIMATED FOR PUGET SOUND ANGLERS (TETRA TECH 
1988). ADJUSTMENT OF CONSUMPTION RATES FOR SEASONAL AVAILABILITY OF FISHERIES MAY RESULT IN A LOWER 
ESTIMATE, BUT UNCERTAINTIES REGARDING ACTUAL CHANGES IN HARVEST AND CONSUMPTION OVER AN ANNUAL PERIOD MAKE 
SUCH CORRECTIONS TENUOUS. MOREOVER, ANGLERS MAY SHIFT SPECIES PREFERENCE AS THE AVAILABILITY OF SPECIES 
CHANGES OVER THE YEAR, WHILE MAINTAINING AN APPROXIMATELY CONSTANT CONSUMPTION RATE. THEREFORE, THE ESTIMATE 
OF 12 GRAMS/DAY REPRESENTS AN APPROPRIATE MODERATE CONSUMPTION RATE FOR RECREATIONAL ANGLERS FOR USE IN A 
RISK ASSESSMENT. HOWEVER, THIS RATE IS LESS THAN THE CONSUMPTION RATE FOR SPECIAL SUBPOPULATIONS THAT MAY 
RELY ON LOCAL SEAFOOD FOR A LARGE PORTION OF THEIR DIET (E.G., CONSUMPTION RATES IN EXCESS OF 1 POUND/DAY 
WERE ALSO IDENTIFIED IN THE COMMENCEMENT BAY SURVEY. 

2.1.5. THE EFFECTS OF FISHING LOCATION PREFERENCE AND A MIXED SEAFOOD DIET SHOULD BE CONSIDERED IN 
DEVELOPING RISK ESTIMATES. 

RESPONSE: GAHLER ET AL. (1982) AND THE CB/NT REMEDIAL INVESTIGATION (TETRA TECH 1985) PROVIDE THE ONLY DATA 
SETS AVAILABLE FOR PCB CONCENTRATION IN MUSCLE TISSUE OF FISH FROM THE CB/NT WATERWAY SYSTEM. DATA CITED BY 
SOME REVIEWERS IN SUPPORT OF AN ALTERNATIVE RISK ASSESSMENT WERE TAKEN FROM TETRA TECH (1988) AND LANDOLT ET 
AL. (1985). STATION LOCATIONS FOR THESE STUDIES WERE PRIMARILY AWAY FROM THE WATERWAY SYSTEM EITHER IN 
COMMENCEMENT BAY PROPER (E.G., SALMON DATA) OR ALONG THE SOUTHWEST SHORELINE OF THE BAY. BECAUSE PCB 
CONCENTRATIONS IN FISH COLLECTED FROM THE WATERWAY SYSTEM ARE SUBSTANTIALLY HIGHER THAN THOSE COLLECTED FROM 
OTHER LOCATIONS IN COMMENCEMENT BAY, DATA FOR OPEN WATERS OF THE BAY AND THE SOUTHWEST SHORELINE ARE 
INAPPROPRIATE FOR USE IN ESTIMATING RISKS ASSOCIATED WITH CONSUMPTION OF FISH FROM THE WATERWAYS. 

2.1.6. CUMULATIVE HEALTH RISKS FROM ALL DANGEROUS CHEMICALS SUCH AS 2,3,7,8-TETRACHLORODIBENZODIOXIN MUST BE 
ADDRESSED IN THE ESTABLISHMENT OF A PROTECTIVE CLEANUP OBJECTIVE. 



RESPONSE: AS EXPLAINED IN THE RECORD OF DECISION (SECTION 7), PCB MIXTURES WERE THE ONLY CB/NT CHEMICALS OF 
CONCERN POSING A HUMAN HEALTH RISK ABOVE REFERENCE CONDITIONS AND THEREFORE WARRANTING REMEDIAL ACTION UNDER 
SUPERFUND. HOWEVER, RECENT INFORMATION DEVELOPED DURING EPA'S NATIONAL BIOACCUMULATION STUDY INDICATES THAT 
CONTAMINATION BY CHLORINATED DIOXIN AND FURAN ISOMERS IN CB/NT FISH AND SHELLFISH MAY BE COMPARABLE IN TERMS 
OF HUMAN HEALTH RISK TO THOSE ASSOCIATED WITH PCB CONTAMINATION. THUS, BASELINE HEALTH RISKS IDENTIFIED IN 
THE REMEDIAL INVESTIGATION MAY BE LOW BY A FACTOR OF TWO. THE STUDY DID NOT PRESENT SUFFICIENT DATA TO 
COMPARE CHLORINATED DIOXIN AND FURAN CONTAMINATION IN SEDIMENTS AND BIOTA WITH REFERENCE AREAS IN PUGET 
SOUND, NOR IS IT SUFFICIENT TO DETERMINE THE SPATIAL DISTRIBUTION OF CONTAMINATION IN COMMENCEMENT BAY. 
ADDITIONAL DATA WILL BE COLLECTED AS A RESULT OF PLANNED EPA STUDIES AND AS PART OF SAMPLING OF SELECTED 
CB/NT SOURCES AND PROBLEM AREAS DURING THE REMEDIAL DESIGN PHASE. THESE ADDITIONAL DATA WILL BE USED TO 
EVALUATE THE PROTECTIVENESS OF THE SELECTED REMEDY RELATIVE TO CHLORINATED DIOXINS AND FURANS PRIOR TO 
IMPLEMENTATION OF SEDIMENT REMEDIAL ACTION. 

2.1.7. THE METHOD OF FISH PREPARATION FOR CONSUMPTION MAY REDUCE CONTAMINANT CONCENTRATIONS. COOKING IN 
PARTICULAR MAY RESULT IN UP TO AN 80 PERCENT REDUCTION IN THE PCB CONCENTRATION IN INGESTED FISH. 

RESPONSE: IT IS RECOGNIZED THAT THE VARIOUS METHODS OF PREPARING FISH FOR CONSUMPTION MAY AFFECT 
CONCENTRATIONS OF PCBS IN TISSUE CONSUMED. ALTHOUGH SOME STUDIES REPORT THAT COOKING CAN SUBSTANTIALLY 
REDUCE PCB CONCENTRATIONS IN FISH TISSUE, OTHER STUDIES HAVE SHOWN THAT PCB LOSS DURING COOKING MAY BE AS 
LITTLE AS 2 PERCENT. SOME COOKING METHODS ALSO ACTIVATE OR CREATE CARCINOGENIC CHEMICALS. BECAUSE OF THE 
UNCERTAINTIES ABOUT THE NET EFFECTS OF COOKING ON PCB CONCENTRATIONS, CORRECTIONS FOR THE EFFECTS OF COOKING 
IN THE RISK ASSESSMENT ARE NOT POSSIBLE AT THIS TIME. ALTHOUGH THE LACK OF CORRECTION FOR PCB LOSS IN 
COOKING MAY RESULT IN A SLIGHT OVERESTIMATE OF RISK, THE USE OF DATA FOR SKINNED FILLETS DURING THE CB/NT 
REMEDIAL INVESTIGATION WOULD TEND TO UNDERESTIMATE RISK. STUDIES HAVE SHOWN THAT PCB CONCENTRATIONS IN 
UNSKINNED FILLETS ARE HIGHER THAN THOSE IN SKINNED FILLETS. LANDOLT ET AL. (1985) ESTIMATED THAT 19 PERCENT 
OF THE MEALS CONSUMED BY COMMENCEMENT BAY ANGLERS CONSISTED OF UNSKINNED FILLETS. THEREFORE, THE ACTUAL 
METHOD OF FISH PREPARATION MAY RESULT IN EITHER HIGHER OR LOWER ESTIMATED RISK WHEN COMPARED TO DIRECT 
ASSESSMENT OF RAW, SKINNED FILLETS. BECAUSE OF THIS UNCERTAINTY, PCB CONCENTRATIONS WERE NOT ADJUSTED FOR 
THE PREPARATION TECHNIQUE PRIOR TO CONSUMPTION. 

2.2. COMMENTS RELATED TO CLEANUP LEVEL FOR HUMAN HEALTH 

2.2.1. THE SEDIMENT QUALITY OBJECTIVE FOR PCB MIXTURES REPRESENT A LEVEL OF EXCESS RISK THAT IS NOT 
PROTECTIVE TO THE 10-6 LEVEL. 

RESPONSE: THE SEDIMENT QUALITY OBJECTIVE FOR TOTAL PCBS AT THE CB/NT SITE REPRESENT AN EXCESS RISK LEVEL OF 
10-5 FOR A CONSUMPTION RATE OF 12 GRAMS/DAY OF ENGLISH SOLE. THE OBJECTIVE WAS ESTABLISHED RELATIVE TO BOTH 
RISK ASSESSMENT CALCULATIONS AND AMBIENT LEVELS OF PCBS IN ENGLISH SOLE CAUGHT IN REFERENCE AREAS (WHICH ALSO 
CORRESPOND TO 10-5 RISK LEVELS). MANAGEMENT OF SITE RISKS WAS BASED ON AN ASSUMPTION THAT IT WOULD BE 
INFEASIBLE TO ESTABLISH SEDIMENT QUALITY LEVELS AT THE CB/NT SITE THAT WERE CLEANER THAN REFERENCE AREAS. 
THUS, HIGH CONSUMERS OF SEAFOOD AT THE CB/NT SITE MAY EXPERIENCE RISKS IN EXCESS OF THE 10-6 LEVEL, EVEN 
AFTER SITE REMEDIATION IS COMPLETE, BUT IT WILL BE SIMILAR TO REFERENCE AREA RISKS. 

3. ENVIRONMENTAL RISKS (SEDIMENTS) 

POTENTIAL ENVIRONMENTAL RISKS OF SEDIMENT CONTAMINATION WERE EVALUATED IN THE CB/NT FEASIBILITY STUDY USING A 
SUITE OF BIOLOGICAL INDICATORS, INCLUDING SEDIMENT BIOASSAYS AND IN SITU EVALUATIONS OF THE BENTHIC 
MACROINVERTEBRATE ASSEMBLAGES INDIGENOUS TO THE BAY. THE PRIMARY OBJECTIVE OF THESE EVALUATIONS WAS TO 
PROVIDE A DIRECT MEASURE OF THE EFFECTS OF SEDIMENT CONTAMINATION TO DETERMINE BASELINE RISKS TO COMMENCEMENT 
BAY BIOTA. THESE MEASURES WERE MADE BY MAKING STATISTICAL COMPARISONS TO CONDITIONS AT RELATIVELY 
UNCONTAMINATED REFERENCE AREAS. THE CLEANUP GOALS DERIVED FROM THE BIOLOGICAL ASSESSMENTS WERE FOCUSED ON 
MINIMIZING THE RISK OF FUTURE ADVERSE BIOLOGICAL EFFECTS AS A RESULT OF SEDIMENT CONTAMINATION IN THE BAY. 

THREE MAJOR KINDS OF COMMENTS WERE RECEIVED WITH RESPECT TO THE BIOLOGICAL INDICATORS USED IN THE CB/NT 
FEASIBILITY STUDY. THEY INCLUDE 1) THOSE RELATED TO THE APPROPRIATE USE OF BIOLOGICAL INDICATORS AND 
REFERENCE AREAS IN GENERAL, 2) THOSE RELATED SPECIFICALLY TO SEDIMENT BIOASSAYS AND BENTHIC MACROINVERTEBRATE 
ANALYSES, AND 3) THOSE RELATED TO THE APPROPRIATENESS OF THE CLEANUP GOAL BASED ON ENVIRONMENTAL HEALTH. IN 
THIS SECTION, THE MAJOR ISSUES RELATED TO EACH OF THE THREE KINDS OF COMMENTS ARE DISCUSSED. THE USE OF 
VARIOUS BIOLOGICAL INDICATORS AS ASSESSMENT TOOLS, THEIR CALCULATION, AND APPLICATION IN DEVELOPING THE 
CLEANUP GOAL WERE QUESTIONED BY SEVERAL PRPS; THEIR COMMENTS WERE GENERALLY SUMMARIZED BY ENSR (1989). THE 
LACK OF CHRONIC TESTS (OR THE EXCLUSION OF THE MICROTOX TEST) FOR USE AS AN ASSESSMENT TOOL WAS QUESTIONED BY 
NOAA OCEAN ASSESSMENTS DIVISION, THE PUYALLUP TRIBE OF INDIANS, AND THE SIERRA CLUB. 

THE RATIONALE FOR THE SELECTION OF THE BIOLOGICAL INDICATORS USED IN THE CB/NT REMEDIAL INVESTIGATION AND THE 
AET DATABASE IS AN IMPORTANT CONSIDERATION FOR THESE ISSUES. BIOLOGICAL TESTING WAS USED TO DETERMINE 
IMPACTS OF SEDIMENT CHEMICAL CONTAMINATION FOR SEVERAL MAJOR REASONS. FIRST, IT ALLOWS EVALUATION OF THE 



POTENTIAL EFFECTS OF CHEMICALS FOR WHICH STANDARDS ARE NOT AVAILABLE AND CHEMICALS THAT MAY NOT BE MEASURED 
DURING TYPICAL ASSESSMENTS. SECOND, IT ALLOWS ASSESSMENT OF THE EFFECTS OF COMPLEX MIXTURES AND THEREBY 
ACCOUNTS FOR INTERACTIONS AMONG CHEMICALS (E.G., ADDITIVE, SYNERGISTIC, ANTAGONISTIC). FINALLY, BIOLOGICAL 
TESTING PROVIDES AN EMPIRICAL ASSESSMENT BASED ON THE ACTUAL BIOAVAILABILITY OF CHEMICALS IN SEDIMENTARY 
ENVIRONMENTS. 

3.1. COMMENTS RELATED TO BASELINE RISK CONCEPTS FOR ENVIRONMENTAL PROTECTION 

3.1.1. APPROPRIATENESS OF BASELINE RISK ASSESSMENT TARGETS SOME SEDIMENTS FOR ACTIVE REMEDIATION WHERE THERE 
MAY BE THRIVING ECOLOGICAL COMMUNITIES. 

RESPONSE: THE ENVIRONMENTAL RISK ASSESSMENT FOCUSED FIRST ON TOXIC CHEMICALS IN THE MARINE ENVIRONMENT WITH 
RESPECT TO REFERENCE AREAS, AND SECOND ON THE RELATIONSHIP TO ECOLOGICAL FUNCTION. IT WAS RECOGNIZED THAT 
ALL BIOLOGICAL MEASUREMENTS (AS WELL AS CHEMICAL MEASUREMENTS) HAVE A CERTAIN AMOUNT OF UNCERTAINTY 
ASSOCIATED WITH THEIR MEASUREMENT AND INTERPRETATION. THIS UNCERTAINTY ARISES LARGELY FROM THE COMPLEXITY OF 
BIOLOGICAL SYSTEMS. BECAUSE OF THIS UNCERTAINTY, MULTIPLE BIOLOGICAL INDICATORS WERE USED IN THE REMEDIAL 
INVESTIGATION AND AET DATABASE. THE USE OF MULTIPLE INDICATORS ALLOWED IMPACTS TO BE DETERMINED USING A 
PREPONDERANCE OF-EVIDENCE APPROACH. THAT IS, AS MORE INDICATORS IDENTIFIED A STATION AS IMPACTED, CONFIDENCE 
INCREASED THAT THE STATION WAS TRULY IMPACTED. (SEE THE RESPONSES TO COMMENTS 3.2.3 AND 3.2.4 FOR ADDITIONAL 
DISCUSSION ON THE APPROPRIATENESS OF DESIGNATING ADVERSE IMPACTS BASED ON LABORATORY BIOASSAYS COMPARED WITH 
IN SITU BENTHIC ANALYSES.) 

3.1.2. THE REFERENCE AREAS SELECTED FOR EVALUATION OF BENTHIC MACROINVERTEBRATES MAY BE INAPPROPRIATE. 

RESPONSE: THE APPROPRIATENESS OF THE REFERENCE AREAS USED TO EVALUATE POTENTIALLY IMPACTED SITES WAS 
QUESTIONED. SEVERAL COMMENTERS SUGGESTED THAT THE REFERENCE AREAS DID NOT MATCH THE POTENTIALLY IMPACTED 
AREAS WITH RESPECT TO ALL IMPORTANT CHARACTERISTICS, AND THAT EFFECTS DETERMINED AT THE LATTER SITES MAY 
HAVE BEEN DUE TO CHARACTERISTICS OTHER THAN CHEMICAL TOXICITY. 

IT IS RECOGNIZED THAT THE CHARACTERISTICS OF BENTHIC MACROINVERTEBRATE ASSEMBLAGES ARE INFLUENCED BY A WIDE 
VARIETY OF PHYSICAL, CHEMICAL, AND BIOLOGICAL VARIABLES. BECAUSE THERE ARE SO MANY POTENTIALLY IMPORTANT 
VARIABLES, IT IS UNLIKELY THAT A PERFECT REFERENCE AREA CAN BE FOUND FOR ANY POTENTIALLY IMPACTED SITE. 
INSTEAD, IT IS MORE PRACTICAL TO SELECT A REFERENCE AREA THAT IS AS SIMILAR AS POSSIBLE TO THE POTENTIALLY 
IMPACTED SITES WITH RESPECT TO THE MOST IMPORTANT VARIABLES. FOR THE REMEDIAL INVESTIGATION AND AET 
DATABASE, THE VARIABLES USED TO SELECT REFERENCE SITES WERE SEASON, DEPTH AND SEDIMENT CHARACTER (REPRESENTED 
BY SEDIMENT GRAIN SIZE). THESE VARIABLES ARE THREE OF THE MOST IMPORTANT ONES KNOWN TO INFLUENCE THE 
CHARACTERISTICS OF BENTHIC MACROINVERTEBRATE ASSEMBLAGES (GRAY 1981). IN ADDITION TO THESE THREE MAJOR 
VARIABLES, THE ARTIFICIAL ENVIRONMENT CREATED BY THE MANMADE WATERWAYS OF COMMENCEMENT BAY WAS ADDRESSED BY 
SELECTING A MANMADE WATERWAY (I.E., BLAIR WATERWAY) AS THE REFERENCE AREA FOR THOSE ENVIRONMENTS. 

3.2. COMMENTS RELATED TO BASELINE RISK CALCULATIONS FOR ENVIRONMENTAL PROTECTION 

3.2.1. THERE IS A LACK OF ECOLOGICAL RELEVANCE FOR BIOASSAY TEST SPECIES USED IN THE REMEDIAL INVESTIGATION 
AND THE AET DATABASE. BECAUSE THESE INDICATORS DO NOT MEASURE IN SITU BIOLOGICAL EFFECTS, THEY HAVE LITTLE 
ABILITY TO PREDICT IMPACTS ON THE CB/NT ECOSYSTEM. THE USE OF MAJOR TAXA (I.E., POLYCHAETA, MOLLUSCA, 
CRUSTACEA) IS TOO CRUDE OF A RESPONSE VARIABLE TO DETERMINE IMPACTS ACCURATELY; MUCH VALUABLE INFORMATION IS 
LOST BY NOT CONSIDERING SPECIES ABUNDANCES. 

RESPONSE FOR USE OF BIOASSAY TEST SPECIES: AS MENTIONED IN THE INTRODUCTION TO THIS RESPONSE SECTION 3, THE 
BIOASSAY TEST SPECIES WERE SELECTED BECAUSE THEY ARE RESIDENTS OF PUGET SOUND AND ARE RELATIVELY SENSITIVE TO 
CHEMICAL CONTAMINATION. THEIR USE IN ASSESSING SEDIMENT CONTAMINANT IMPACTS HAS BEEN ESTABLISHED IN MANY 
STUDIES IN PUGET SOUND AND ELSEWHERE (PTI AND TETRA TECH 1988; CHAPMAN ET AL. 1985, 1987). BECAUSE THEY 
REPRESENT ONE OF THE MOST SENSITIVE ECOSYSTEM COMPONENTS, THEIR EVALUATION IS ASSUMED TO BE PROTECTIVE OF THE 
LARGER ECOSYSTEM. THE USE OF BIOASSAYS AS INDICATORS FOR LARGER GROUPS OF ORGANISMS HAS A STRONG HISTORICAL 
PRECEDENT. MOST OF THE EPA WATER QUALITY CRITERIA USED TO PROTECT AQUATIC LIFE IN THE US HAS BEEN DERIVED 
DIRECTLY FROM WATER-COLUMN BIOASSAYS CONDUCTED ON SENSITIVE SPECIES. 

RESPONSE FOR USE OF MAJOR TAXA: ALTHOUGH PATTERNS BASED ON SPECIES ABUNDANCES WERE ANALYZED AND DISCUSSED IN 
THE REMEDIAL INVESTIGATION, MAJOR TAXA WERE SELECTED AS THE INDICATORS OF BENTHIC EFFECTS FOR SEVERAL 
REASONS. FIRST, ABUNDANCES OF MAJOR TAXA GENERALLY EXHIBIT LESS VARIABILITY THAN SPECIES ABUNDANCES AND 
THEREFORE ARE MORE AMENABLE TO IMPACT DETERMINATIONS BASED ON STATISTICAL CRITERIA. SECOND, THE USE OF MAJOR 
TAXA AVOIDS MANY OF THE UNCERTAINTIES ASSOCIATED WITH INTERPRETING THE CAUSES AND SIGNIFICANCE OF SUBTLE 
SHIFTS IN SPECIES ABUNDANCES AT DIFFERENT LOCATIONS. FINALLY, IT WAS ASSUMED THAT LARGE REDUCTIONS IN THE 
ABUNDANCES OF SPECIES GROUPS (I.E., THOSE SPECIES POOLED WITHIN EACH MAJOR TAXON) WOULD BE MORE MEANINGFUL 
ECOLOGICALLY THAN REDUCTIONS IN THE ABUNDANCES OF SINGLE SPECIES. ALTHOUGH DIFFERENT SPECIES MAY EXHIBIT 
VARIABLE RESPONSES TO DIFFERENT KINDS OF ENVIRONMENTAL POLLUTION, SEVERAL INVESTIGATORS (PEARSON AND 
ROSENBERG 1978; RYGG 1985, 1986) HAVE SUGGESTED THAT MOST TAXA WILL EXHIBIT REDUCTIONS IN ABUNDANCE IN 



RESPONSE TO CHEMICAL CONTAMINATION. USE OF MAJOR TAXA AS AN INDICATOR SHOULD THEREFORE REFLECT THE PATTERNS 
OF ABUNDANCE OF MOST SPECIES. 

3.2.2. NON-TOXIC EFFECTS CAN BIAS THE BIOLOGICAL INDICATORS USED TO ASSESS TOXIC EFFECTS. FOR EXAMPLE, LOW 
DISSOLVED OXYGEN MAY BIAS RESULTS OF THE BIVALVE LARVAE ABNORMALITY TEST AND SEDIMENT GRAIN SIZE MAY AFFECT 
RESULTS OF THE AMPHIPOD MORTALITY TEST. 

RESPONSE FOR BIVALVE LARVAE ABNORMALITY TEST: LOW CONCENTRATIONS OF DISSOLVED OXYGEN (I.E., 4 MG/L) WERE 
FOUND IN THE TEST CHAMBERS FOR THE BIVALVE LARVAE ABNORMALITY TEST FOR SIX STATIONS IN COMMENCEMENT BAY. 
SEVERAL COMMENTERS SUGGESTED THAT THE OBSERVED ABNORMALITIES AT THESE STATIONS MAY HAVE BEEN DUE TO THE LOW 
LEVELS OF DISSOLVED OXYGEN RATHER THAN TO CHEMICAL TOXICITY. 

THE POTENTIAL CONFOUNDING EFFECTS OF LOW CONCENTRATIONS OF DISSOLVED OXYGEN AT THE SIX STATIONS WERE 
DISCUSSED IN THE REMEDIAL INVESTIGATION. SIGNIFICANT (P0.05) VALUES OF ABNORMALITY WERE FOUND AT ALL SIX 
STATIONS. TO BE ENVIRONMENTALLY PROTECTIVE, THE SIGNIFICANT ABNORMALITIES WERE ATTRIBUTED TO CHEMICAL 
TOXICITY, RATHER THAN LOW LEVELS OF DISSOLVED OXYGEN. THE ASSUMPTION THAT CHEMICAL TOXICITY WAS LARGELY 
RESPONSIBLE FOR THE OBSERVED VALUES OF ABNORMALITY WAS SUPPORTED BY RESULTS BASED ON THE OTHER BIOLOGICAL 
INDICATORS AND SEDIMENT CHEMICAL CONCENTRATIONS. SIGNIFICANT (P0.05) AMPHIPOD MORTALITY WAS FOUND AT FOUR OF 
THE SIX SITES, AND SIGNIFICANT DEPRESSIONS IN THE ABUNDANCES OF MAJOR BENTHIC MACROINVERTEBRATE TAXA WERE 
FOUND AT ALL SIX SITES. IN ADDITION, CONCENTRATIONS OF VARIOUS CHEMICAL CONTAMINANTS WERE GREATER THAN 100 
TIMES THE LEVELS FOUND IN REFERENCE SEDIMENTS AT ALL SIX SITES. 

RESPONSE FOR AMPHIPOD MORTALITY TEST: THE AMPHIPOD TEST DOES NOT DISPLAY HIGH MORTALITIES IN CB/NT SITES 
WITH LOW LEVELS OF SEDIMENT CONTAMINATION THAT WOULD INDICATE SUBSTANTIAL EFFECTS DUE TO PARTICLE SIZE. 
DEWITT ET AL. (1988) HAVE DEMONSTRATED THAT SEDIMENTS HAVING A HIGH PERCENTAGE OF FINE-GRAINED MATERIAL CAN 
CAUSE MORTALITY IN THE AMPHIPOD TEST IN THE ABSENCE OF CHEMICAL CONTAMINATION. SEVERAL COMMENTERS SUGGESTED 
THAT THE EFFECTS OF SEDIMENT GRAIN SIZE MAY HAVE CONFOUNDED THE RESULTS OF THE AMPHIPOD MORTALITY TESTS AND 
RESULTED IN ERRONEOUS IMPACT DESIGNATIONS. 

THE POTENTIAL CONFOUNDING EFFECTS OF SEDIMENT GRAIN SIZE IN THE AMPHIPOD TEST WAS ACKNOWLEDGED IN THE 
REMEDIAL INVESTIGATION. HOWEVER, THE EFFECTS OF GRAIN SIZE ARE HIGHLY UNPREDICTABLE. IN THE REFERENCE-AREA 
DATABASE USED BY DEWITT ET AL. (1988), MORTALITY RANGED FROM 0 TO 70 PERCENT AT VALUES OF PERCENT 
FINE-GRAINED SEDIMENT GREATER THAN 70 PERCENT. THE CONSIDERABLE SCATTER IN THE DATA RESULTED IN A REGRESSION 
RELATIONSHIP THAT, WHILE SIGNIFICANT (P0.05), COULD EXPLAIN ONLY 29 PERCENT OF THE VARIABILITY. GIVEN THIS 
UNCERTAINTY, ALL TEST RESULTS JUDGED SIGNIFICANT (P0.05) IN THE REMEDIAL INVESTIGATION AND AET DATABASE WERE 
CONSIDERED THE RESULT OF CHEMICAL TOXICITY. THIS APPROACH ENSURED THAT ALL IMPACT DESIGNATIONS WERE 
ENVIRONMENTALLY PROTECTIVE. 

THE RELIABILITY OF THE AMPHIPOD DATA IN DETECTING CONTAMINANT EFFECTS IS FURTHER SUBSTANTIATED BY THE GENERAL 
CONCORDANCE WITH OTHER BIOASSAY TESTS, INFAUNA ANALYSES, AND BY THE HIGH DEGREE OF SEDIMENT CONTAMINATION 
TYPICALLY PRESENT AT CB/NT SITES THAT DISPLAYED SIGNIFICANT AMPHIPOD TOXICITY. 

3.2.3. TOXICITY AND BIOLOGICAL INDICATORS SHOW INCONSISTENCIES IN DEFINING IMPACTED AREAS. 

RESPONSE: A NUMBER OF DIFFERENCES WERE FOUND AMONG THE BIOLOGICAL INDICATORS WITH RESPECT TO THE STATIONS 
IDENTIFIED AS IMPACTED AND NOT IMPACTED. SEVERAL COMMENTERS SUGGESTED THAT BECAUSE THE INDICATORS WERE NOT 
IN PERFECT AGREEMENT, THEY WERE NOT MEANINGFUL. 

DIFFERENT SPECIES COMMONLY EXHIBIT SUBSTANTIAL DIFFERENCES IN SENSITIVITY TO CHEMICAL CONTAMINANTS. IN 
ADDITION, DIFFERENT LIFE STAGES (E.G. LARVAL, JUVENILE, ADULT) WITHIN A SPECIES FREQUENTLY SHOW VARIABLE 
SENSITIVITIES. IT THEREFORE IS NOT SURPRISING THAT DIFFERENCES AMONG INDICATORS WERE FOUND WITH RESPECT TO 
IMPACT DESIGNATIONS. MULTIPLE BIOLOGICAL INDICATORS WERE USED IN THE REMEDIAL INVESTIGATION AND AET DATABASE 
SPECIFICALLY BECAUSE OF THE DIFFERENT SENSITIVITIES EXPECTED AMONG SPECIES AND LIFE STAGES. IT WAS 
RECOGNIZED THAT NO SINGLE INDICATOR COULD BE CONSIDERED REPRESENTATIVE OF ALL THE ORGANISMS PRESENT IN THE 
CB/NT ECOSYSTEM. BY USING MULTIPLE INDICATORS, CONTAMINATED AREAS COULD BE EVALUATED USING A 
PREPONDERANCE-OF-EVIDENCE APPROACH. 

NOTWITHSTANDING THE ACKNOWLEDGED DIFFERENCES AMONG THE BIOLOGICAL INDICATORS, OVERALL AGREEMENT OF TEST 
RESULTS WAS RELATIVELY HIGH. WILLIAMS ET AL. (1986) FOUND A SIGNIFICANT CORRELATION (R=0.86, P0.001) BETWEEN 
THE RESULTS OF THE AMPHIPOD MORTALITY AND BIVALVE LARVAE ABNORMALITY TESTS. BECKER ET. AL. (1987) FOUND THAT 
CONCORDANCE OF IMPACT DESIGNATIONS BASED ON THE BIVALVE LARVAE ABNORMALITY TEST AND THE THREE KINDS OF MAJOR 
BENTHIC TAXA (I.E., POLYCHAETA, MOLLUSCA, CRUSTACEA) RANGED FROM 68 TO 76 PERCENT AND WERE SIGNIFICANT 
(P0.05, BINOMIAL TEST) IN ALL CASES. CONCORDANCE BETWEEN THE RESULTS OF THE AMPHIPOD MORTALITY TEST AND THE 
MAJOR TAXA WAS SOMEWHAT LESS (59-62 PERCENT) AND NOT SIGNIFICANT (P 0.05) IN ANY INSTANCE. THESE RESULTS 
SUGGEST THAT THE BIOLOGICAL INDICATORS USED IN THE REMEDIAL INVESTIGATION AND AET DATABASE WERE IN GENERAL 
AGREEMENT WITH RESPECT TO IMPACT DESIGNATIONS, BUT THAT INDICATOR-SPECIFIC DIFFERENCES WERE ALSO PRESENT. 
THEREFORE, THE USE OF MULTIPLE INDICATORS RESULTED IN GENERAL SUBSTANTIATION OF ADVERSE EFFECTS IN HIGH 



PRIORITY AREAS WHILE ALSO ENSURING THE DETECTION OF EFFECTS DUE TO SPECIES-SPECIFIC FACTORS IN CONTAMINANT 
SENSITIVITY OR EXPOSURE ROUTE. 

3.2.4. USE OF STATISTICAL CRITERIA TO DEFINE IMPACTS MAY BE INAPPROPRIATE. 

RESPONSE: A PRIMARY CRITERION IN SELECTING THE BIOLOGICAL INDICATORS USED IN THE CB/NT REMEDIAL 
INVESTIGATION AND THE AET DATABASE WAS ECOLOGICAL RELEVANCE. BENTHIC MACROINVERTEBRATE ASSEMBLAGES WERE 
SELECTED BECAUSE THEY ARE A CRITICAL LINK IN DETRITAL-BASED ECOSYSTEMS FOR ENERGY TRANSFER TO HIGHER TROPHIC 
LEVELS (E.G., LARGER INVERTEBRATES AND FISHES). IN ADDITION, BECAUSE THESE ORGANISMS ARE RELATIVELY 
STATIONARY AND LIVE IN CLOSE ASSOCIATION WITH BOTTOM SEDIMENTS, THEY REPRESENT AN ECOSYSTEM COMPONENT WITH 
ONE OF THE HIGHEST RISKS OF BEING AFFECTED BY SEDIMENT CONTAMINATION. IT WAS THEREFORE ASSUMED THAT 
EVALUATIONS BASED ON BENTHIC MACROINVERTEBRATE ASSEMBLAGES WOULD BE PROTECTIVE OF MOST OF THE REMAINING 
ECOSYSTEM IN THE BAY. 

SEDIMENT BIOASSAYS WERE USED IN THE REMEDIAL INVESTIGATION AND THE AET DATABASE BECAUSE THEY ALLOWED AN 
EVALUATION OF SEDIMENT TOXICITY UNDER CONTROLLED LABORATORY CONDITIONS. TO ENSURE THAT THE BIOASSAYS USED IN 
THE REMEDIAL INVESTIGATION AND AET DATABASE WERE ECOLOGICALLY RELEVANT, THE TEST SPECIES WERE SELECTED ON THE 
BASIS OF THEIR PRESENCE IN PUGET SOUND AND THEIR SENSITIVITY TO CONTAMINATION. BOTH THE AMPHIPOD RHEPOXYNIUS 
ABRONIUS (USED IN THE AMPHIPOD MORTALITY TEST) AND THE PACIFIC OYSTER CRASSOSTREA GIGAS (USED IN THE BIVALVE 
LARVAE ABNORMALITY TEST) ARE MEMBERS OF THE PUGET SOUND ECOSYSTEM. IN ADDITION, BOTH ARE CONSIDERED 
RELATIVELY SENSITIVE TO CHEMICAL CONTAMINATION AND ARE THEREFORE REPRESENTATIVE OF THE ECOSYSTEM COMPONENTS 
MOST LIKELY TO BE AFFECTED BY SEDIMENT CONTAMINATION. IT WAS THEREFORE ASSUMED THAT EVALUATIONS BASED ON 
THESE BIOASSAYS WOULD BE PROTECTIVE OF THE LARGER ECOSYSTEM. 

STATISTICAL CRITERIA WERE USED IN THE BIOLOGICAL EVALUATIONS BECAUSE THEY ALLOWED EXPLICIT HYPOTHESES RELATED 
TO IMPACTS TO BE TESTED IN AN OBJECTIVE MANNER, AND WITH A KNOWN DEGREE OF CONFIDENCE. THE USE OF 
STATISTICAL CRITERIA REMOVED MUCH OF THE POTENTIAL SUBJECTIVITY INVOLVED IN DETERMINING WHETHER A BIOLOGICAL 
EFFECT WAS IMPORTANT. ALTHOUGH ECOLOGICAL RELEVANCE WAS NOT ADDRESSED DIRECTLY, IT WAS CONSIDERED INDIRECTLY 
BY THE CHOICE OF BIOLOGICAL INDICATORS. IN ADDITION, THE MAGNITUDE OF EFFECTS DETERMINED TO BE STATISTICALLY 
SIGNIFICANT WERE LARGE ENOUGH TO BE CONSIDERED ECOLOGICALLY IMPORTANT. FOR THE TWO SEDIMENT BIOASSAYS, 
EFFECTS (I.E., AMPHIPOD MORTALITY AND OYSTER LARVAE ABNORMALITY) WERE GENERALLY FOUND TO BE SIGNIFICANT WHEN 
RESPONSES WERE FOUND IN MORE THAN 25 PERCENT OF THE TEST ORGANISMS. FOR THE BENTHIC MACROINVERTEBRATE 
ANALYSES, EFFECTS WERE GENERALLY DETERMINED TO BE SIGNIFICANT WHEN ORGANISM ABUNDANCES WERE LESS THAN HALF 
THE VALUES OBSERVED IN REFERENCE AREAS. THEREFORE, THE STATISTICAL TESTS USED IN THE REMEDIAL INVESTIGATION 
DID NOT RESULT IN THE DETECTION OF VERY SMALL CHANGES IN TOXICITY OR BENTHIC ABUNDANCE. 

IMPACT DESIGNATIONS AND BIOLOGICAL TEST PROCEDURES DESCRIBED IN THE RECORD OF DECISION WILL CONTINUE TO BE 
ADJUSTED IN ACCORDANCE WITH CHANGES IN PUGET SOUND ESTUARY PROGRAM PROTOCOLS. THESE CHANGES MAY RESULT IN 1) 
CHANGES IN THE AET DATABASE, 2) CHANGES IN TEST EVALUATION PROCEDURES, OR 3) REPLACEMENT OF ANY OF THE THREE 
BIOLOGICAL INDICATORS BY MORE APPROPRIATE TESTS, AS DESCRIBED IN SECTION 8.2.5 OF THE RECORD OF DECISION. 

3.3. COMMENTS RELATED TO CLEANUP GOAL FOR ENVIRONMENTAL PROTECTION 

3.3.1 THE CLEANUP GOAL OF "NO ACUTE OR CHRONIC ADVERSE EFFECTS ON BIOLOGICAL RESOURCES" REPRESENTS PRISTINE 
CONDITIONS IN AN AREA THAT IS AN ACTIVE PORT. FOR THE REMEDIAL ACTION EVALUATION CRITERIA, THE APPARENT GOAL 
OF CONVERTING THE WATERWAYS TO THE CONDITIONS OF UNINDUSTRIALIZED DEEP AQUATIC ENVIRONMENTS IS INCONSISTENT 
WITH THEIR ORIGINAL CONDITION AS MUDFLATS AND THE REALITY OF THEIR CURRENT USE BY INDUSTRY. AN ACHIEVABLE 
AND SUSTAINABLE SEDIMENT CLEANUP OBJECTIVE AND STANDARD SHOULD BE ESTABLISHED BEFORE IMPLEMENTING SEDIMENT 
REMEDIATION. 

RESPONSE: THE GOAL OF THE CB/NT PROJECT IS NOT TO RESTORE THE ENVIRONMENT THAT PREDATED MAN'S ARRIVAL IN 
COMMENCEMENT BAY. THE GOAL OF THE PROJECT IS TO ENSURE THAT THE ENVIRONMENT IS NOT ACUTELY TOXIC TO 
ORGANISMS THAT WOULD ORDINARILY INHABIT IT AND DOES NOT POSE SIGNIFICANT HUMAN HEALTH RISKS, AS MANDATED BY 
SUPERFUND REGULATIONS AND ALLOWS FOR THE CONTINUATION OF THE NATIVE AMERICAN FISHERY AS MANDATED BY TREATY. 
THE CLEANUP GOAL REPRESENTS CONDITIONS THAT CURRENTLY EXIST IN URBAN AND NONURBAN AREAS OF PUGET SOUND 
(INCLUDING PARTS OF THE CB/NT SITE), NOT PRISTINE CONDITIONS. AS STATED IN THE RECORD OF DECISION (SEE 
SECTION 7), THE LONG-TERM CLEANUP OBJECTIVE REPRESENTS CHEMICAL CONCENTRATIONS THAT ARE WELL ABOVE REFERENCE 
AREA CONCENTRATIONS. MOREOVER, THE REFERENCE CONDITIONS USED TO DISCRIMINATE ADVERSE BIOLOGICAL EFFECTS FOR 
THE REMEDIAL INVESTIGATION AND AET DATABASE WERE NOT BASED ON PRISTINE CONDITIONS. 

THE REFERENCE AREAS USED FOR SEDIMENT BIOASSAYS HAVE INCLUDED NONURBAN EMBAYMENTS SUCH AS CARR INLET, PORT 
SUSAN, AND SEQUIM BAY. 

ALTHOUGH THESE EMBAYMENTS ARE NOT INFLUENCED BY MAJOR SOURCES OF CHEMICAL CONTAMINATION, NONE OF THEM CAN BE 
CONSIDERED PRISTINE BECAUSE OF OTHER LOCAL HUMAN IMPACTS AND INDIRECT CONTAMINATION AT LOW LEVELS VIA AIR AND 
WATER CIRCULATION THROUGHOUT PUGET SOUND. THE CLOSEST APPROXIMATION TO PRISTINE CONDITIONS USED FOR THE 
SEDIMENT BIOASSAYS ARE THE SEDIMENT SAMPLES FROM WEST BEACH ON WHIDBEY ISLAND AND CLEAN SEAWATER THAT ARE 



USED AS NEGATIVE CONTROLS FOR THE BIOASSAY TESTING. BECAUSE THESE CONTROLS ARE ONLY USED TO DETERMINE THE 
ACCEPTABILITY OF BIOASSAY RESULTS, THEY DO NOT DIRECTLY INFLUENCE THE DETERMINATIONS OF CLEANUP OBJECTIVES. 

THE REFERENCE AREAS USED TO EVALUATE ADVERSE EFFECTS ON BENTHIC MACROINVERTEBRATES HAVE INCLUDED BLAIR 
WATERWAY (IN COMMENCEMENT BAY), BLAKELY HARBOR, CARR INLET, PORT SUSAN, AND CENTRAL PUGET SOUND OFF SEAHURST 
IN WEST SEATTLE. AS WITH THE BIOASSAY REFERENCE AREAS, NONE OF THE REFERENCE AREAS USED TO DETERMINE BENTHIC 
EFFECTS CAN BE CONSIDERED PRISTINE. THIS IS PARTICULARLY TRUE FOR BLAIR WATERWAY, WHICH WAS USED AS A 
FINE-GRAINED REFERENCE AREA FOR STATIONS IN OTHER COMMENCEMENT BAY WATERWAYS AS PART OF THE REMEDIAL 
INVESTIGATION. 

3.3.2. THERE IS NO ADEQUATE ASSESSMENT OF CHRONIC EFFECTS IN THE AET VALUES USED IN THE FEASIBILITY STUDY 
FOR ASSESSING ENVIRONMENTAL RISK. 

RESPONSE: RELIANCE ON ACUTE RESPONSES (I.E., ACUTE TOXICITY BIOASSAYS) TO GENERATE SEDIMENT QUALITY VALUES 
MAY NOT BE PROTECTIVE OF ALL CHRONIC HEALTH IMPACTS TO AQUATIC ORGANISMS. ALTHOUGH AETS COULD BE DEVELOPED 
BASED ON RESULTS OF CHRONIC LABORATORY TESTS, STANDARDIZED TESTS TO ASSESS CHRONIC ADVERSE EFFECTS ASSOCIATED 
WITH SEDIMENT CONTAMINATION WERE NOT AVAILABLE FOR THE FEASIBILITY STUDY. BY NECESSITY, AETS WERE DEVELOPED 
USING AVAILABLE BIOLOGICAL INDICATORS, AND THE SEDIMENT QUALITY OBJECTIVE FOR THE CB/NT SITE RECOGNIZES THIS 
PRACTICAL LIMITATION. THE GENERATION OF AET VALUES BASED ON A VARIETY OF SUBLETHAL AND LETHAL BIOLOGICAL 
INDICATORS DOES, HOWEVER, ADDRESS MANY COMPLEX BIOLOGICAL-CHEMICAL INTERRELATIONSHIPS. THE VARIOUS 
BIOLOGICAL TESTS USED TO GENERATE AET VALUES USE SENSITIVE SPECIES AND ARE THEREFORE REPRESENTATIVE OF 
ECOSYSTEM COMPONENTS THAT ARE MOST LIKELY TO BE AFFECTED BY SEDIMENT CONTAMINATION. THESE INDICATORS INCLUDE 
BENTHIC INFAUNA ANALYSIS THAT INCORPORATES A MEASURE OF BOTH IN SITU CHRONIC AND ACUTE EFFECTS. THESE 
EFFECTS COULD INCLUDE, FOR EXAMPLE, CHRONIC TOXICITY TO ALL LIFE STAGES, BEHAVIORAL CHANGES, REPRODUCTIVE 
ALTERATIONS, TUMOR INDUCTIONS, AND ALTERED PREDATOR-PREY RELATIONSHIPS. FOR THE CB/NT SITE, A SIGNIFICANT 
RESPONSE ACCORDING TO ANY ONE OF THE THREE ACUTE BIOLOGICAL INDICATORS WILL BE USED AS A CRITERION FOR 
PRESUMPTIVE HARM DURING THE CLEANUP PHASE BECAUSE NOT ALL POSSIBLE BIOLOGICAL EFFECTS HAVE BEEN MEASURED. 

IN ADDITION TO TOXICITY FROM MEASURED CONTAMINANTS, THE AET APPROACH ALSO INCORPORATES THE NET EFFECTS OF THE 
FOLLOWING FACTORS THAT MAY ALSO BE IMPORTANT IN FIELD-COLLECTED SEDIMENTS: 

•	 INTERACTIVE EFFECTS OF CHEMICALS (E.G., SYNERGISM, ANTAGONISM, AND ADDITIVITY) 

•	 UNMEASURED CHEMICALS AND OTHER UNMEASURED, POTENTIALLY ADVERSE VARIABLES 

•	 MATRIX EFFECTS AND BIOAVAILABILITY {I.E., PHASE ASSOCIATIONS BETWEEN CONTAMINANTS AND SEDIMENTS 
THAT AFFECT BIOAVAILABILITY OF THE CONTAMINANTS, SUCH AS THE INCORPORATION OF POLYCYCLIC 
AROMATIC HYDROCARBONS (PAH) IN SOOT PARTICLES}. 

THE AET APPROACH CANNOT DISTINGUISH AND QUANTIFY THE INDIVIDUAL CONTRIBUTIONS OF INTERACTIVE EFFECTS, 
UNMEASURED CHEMICALS, OR MATRIX EFFECTS IN ENVIRONMENTAL SAMPLES, BUT AET VALUES MAY BE INFLUENCED BY THESE 
FACTORS. ONLY LABORATORY-SPIKED SEDIMENT BIOASSAYS OFFER A SYSTEMATIC AND RELIABLE METHOD FOR IDENTIFYING 
AND QUANTIFYING THESE COMPLEX INTERACTIONS. A GREAT DEAL OF RESEARCH EFFORT WOULD BE REQUIRED TO TEST THE 
RANGE OF CHEMICALS POTENTIALLY OCCURRING IN THE ENVIRONMENT (BOTH INDIVIDUALLY AND IN COMBINATION), A 
SUFFICIENTLY WIDE RANGE OF ORGANISMS, AND A WIDE RANGE OF SEDIMENT MATRICES TO ESTABLISH DEFINITIVE CRITERIA. 
THE AET APPROACH HAS AN ADVANTAGE OVER SINGLE CHEMICAL SPIKING STUDIES BECAUSE IT INCORPORATES THE INFLUENCE 
OF THESE FACTORS IN THE GENERATION OF AET VALUES FROM FIELD DATA. 

4. THE APPARENT EFFECTS THRESHOLD APPROACH 

ALTHOUGH THE SEDIMENT QUALITY OBJECTIVES FOR THE CB/NT SITE ARE DEFINED ACCORDING TO THREE BIOLOGICAL 
INDICATORS AND HUMAN HEALTH RISK ASSESSMENTS, AET VALUES DEVELOPED FOR PUGET SOUND HAVE BEEN USED AS THE 
PRIMARY TECHNICAL BASIS FOR ESTABLISHING CHEMICAL-SPECIFIC SEDIMENT CLEANUP OBJECTIVES RELATIVE TO 
ENVIRONMENTAL PROTECTION AT THE CB/NT SITE. THREE MAJOR KINDS OF COMMENTS WITH RESPECT TO USE OF THE AET 
APPROACH WERE RECEIVED. THEY INCLUDE QUESTIONS CONCERNING 1) THE CONCEPTUAL BASIS OF THE AET APPROACH, 2) 
APPROPRIATE GENERATION OF AET VALUES, AND 3) APPROPRIATE REGULATORY APPLICATIONS OF AETS IN MAKING CLEANUP 
DECISIONS. MAJOR ISSUES RELATED TO THESE COMMENTS ARE ADDRESSED IN THIS SECTION. 

THE AET APPROACH WAS SUPPORTED AS THE BEST METHOD AVAILABLE AT THE PRESENT TIME TO IDENTIFY SEDIMENTS 
REQUIRING REMEDIAL ACTION OR TO ESTIMATE CHEMICAL CONCENTRATIONS ASSOCIATED WITH HARM TO MARINE LIFE BY 
ECOLOGY, WASHINGTON DEPARTMENT OF NATURAL RESOURCES, PSWQA, THE COMMENCEMENT BAY CITIZENS ADVISORY COMMITTEE, 
THE SIERRA CLUB, AND THE NOAA OCEANS ASSESSMENT DIVISION. VARIOUS CONCERNS OVER CONCEPTUAL ASPECTS OF THIS 
APPROACH WERE ADVANCED BY THE COMMENCEMENT BAY GROUP, THE CITY OF TACOMA, FOSS MARITIME, KAISER ALUMINUM AND 
CHEMICAL CORPORATION, MANKE LUMBER COMPANY, PENNWALT CHEMICAL CORPORATION, AND THE WASHINGTON DEPARTMENT OF 
NATURAL RESOURCES. THE COMMENCEMENT BAY GROUP ALSO PROPOSED ECOLOGICALLY SIGNIFICANT BENTHIC EFFECTS AET BE 
USED AS AN ALTERNATIVE GUIDELINE FOR SEDIMENT ASSESSMENT. 



IT WAS NOTED THAT SITE-SPECIFIC BIOLOGICAL DATA USED TO GENERATE AET VALUES WERE NOT AVAILABLE AT EVERY 
STATION SAMPLED AT THE CB/NT SITE. SUPERIOR OIL CO. REQUESTED CONFIRMATION OF CHEMICAL PREDICTIONS PRIOR TO 
DETERMINING THE NEED FOR SEDIMENT REMEDIATION. REGULATORY ISSUES RAISED BY THE CITY OF TACOMA, MARTINAC 
SHIPBUILDING, PORT OF TACOMA, AND TACOMA-PIERCE COUNTY CHAMBER OF COMMERCE INCLUDED QUESTIONS ON THE 
RELATIONSHIP OF AET VALUES USED IN THE CB/NT FEASIBILITY STUDY TO PROPOSED STATE SEDIMENT STANDARDS AND 
WHETHER AETS WERE BEING USED TO ESTABLISH A GOAL OF PRISTINE CONDITIONS IN COMMENCEMENT BAY (THIS LATTER 
COMMENT HAS BEEN ADDRESSED IN SECTION 3.3). 

4.1 COMMENTS ON CONCEPTUAL BASIS OF THE AET APPROACH 

4.1.1. THE AET APPROACH DOES NOT PROVIDE AN APPROPRIATE CLEANUP STANDARD BECAUSE AET VALUES ARE STRICTLY 
PREDICTIONS OF CORRELATIONS, AND FAIL TO PROVE CAUSE-EFFECT RELATIONSHIPS BETWEEN CONTAMINANTS AND BIOLOGICAL 
RESPONSES. 

RESPONSE: THIS CONCERN APPLIES IN PRACTICE TO ALL SEDIMENT QUALITY VALUES AVAILABLE BECAUSE NONE (INCLUDING 
SPIKED SEDIMENT BIOASSAYS) CAN PROVIDE PROOF OF CAUSE-AND-EFFECT UNDER ACTUAL FIELD CONDITIONS. RESEARCH TO 
ASSESS THE CORRESPONDENCE OF AETS TO TOXICOLOGICAL STUDIES HAS BEEN RECOMMENDED AND IS UNDERWAY TO A LIMITED 
EXTENT. HOWEVER, CAUSE-EFFECT PROOF OF HARM IS NOT REQUIRED UNDER SUPERFUND TO BE INCLUDED IN THE 
DECISION-MAKING PROCESS AT THE NATIONAL PRIORITY LIST SITES. IN THE INTEREST OF PROTECTING HUMAN HEALTH AND 
THE ENVIRONMENT, SUPERFUND LAW AND GUIDANCE REQUIRES TIMELY DECISIONS AND ACTIONS BASED ON THE BEST 
INFORMATION AVAILABLE. THEREFORE, THE POTENTIAL FOR ADVERSE BIOLOGICAL AND HUMAN HEALTH EFFECTS IS SUFFICIENT 
TO PURSUE REGULATORY ACTIONS AT THE CB/NT SITE. PROPOSED ACTIONS UTILIZE A PREPONDERANCE OF EVIDENCE OF THE 
ASSOCIATION OF CHEMICAL CONTAMINATION AND ADVERSE BIOLOGICAL EFFECTS IN ASSESSING CLEANUP LEVELS. THE 
PROBLEM CHEMICALS IDENTIFIED BY THE AET APPROACH AT A PARTICULAR PROBLEM AREA REPRESENT A BEST EFFORT TO 
DISCERN BETWEEN MEASURED CHEMICALS THAT DO NOT APPEAR TO BE ASSOCIATED WITH ADVERSE BIOLOGICAL EFFECTS AND 
THOSE THAT DO. IN ADDITION, BECAUSE ALL POTENTIAL CONTAMINANTS CANNOT BE MEASURED ROUTINELY, CLEANUP 
STRATEGIES MUST ALSO RELY TO SOME EXTENT ON THE REGULATION AND MANAGEMENT OF "SURROGATE" CHEMICALS. IF, FOR 
EXAMPLE, AN UNMEASURED CHEMICAL (OR GROUP OF CHEMICALS) VARIES CONSISTENTLY IN THE ENVIRONMENT WITH A 
MEASURED CHEMICAL, THEN THE AETS ESTABLISHED FOR THE MEASURED CONTAMINANT WILL INDIRECTLY APPLY TO, OR RESULT 
IN THE MANAGEMENT OF, THE UNMEASURED CONTAMINANT. IN SUCH CASES, A MEASURED CONTAMINANT WOULD ACT AS A 
SURROGATE FOR AN UNMEASURED CONTAMINANT (OR GROUP OF UNMEASURED CONTAMINANTS). 

THE CORRELATIVE EVIDENCE OF THE AET APPROACH IN PUGET SOUND IS BASED IN PART ON FIELD DATA ON CHEMICAL 
CONTAMINATION IN CB/NT AREAS THAT EVIDENCE ADVERSE BIOLOGICAL EFFECTS BY MULTIPLE INDICATORS. THE CHEMICAL 
CONTAMINATION IN MANY OF THESE AREAS HAS BEEN ASSOCIATED WITH PARTICULAR SOURCES BOTH BY CHEMICAL COMPOSITION 
AND BY SPATIAL DISTRIBUTIONS. THIS PREPONDERANCE OF CHEMICAL AND BIOLOGICAL EVIDENCE IS JUDGED TO BE 
SUFFICIENT IN HIGH PRIORITY AREAS CONSIDERED IN THE FEASIBILITY STUDY. BECAUSE STRICT CAUSE-EFFECT 
RELATIONSHIPS ARE NOT PROVED, THE AET APPROACH IS USED AS ONLY ONE TOOL THAT GUIDES THE OVERALL 
DECISION-MAKING PROCESS. THIS PROTECTIVE ASSUMPTION CAN BE CONFIRMED BY OPTIONAL SITE-SPECIFIC BIOLOGICAL 
TESTING IN THE REMEDIAL DESIGN PHASE. 

4.2 COMMENTS ON THE APPLICATION OF THE AET APPROACH FOR DECISION-MAKING 

4.2.1. THE AET APPROACH IS USED TO ESTABLISH CLEANUP GOALS SOLELY ON THE BASIS OF PREDICTIVE CAPABILITIES. 
CONFIRMATION OF RESULTS IS NECESSARY BEFORE PROCEEDING WITH CLEANUP. THE APPROACH SHOULD BE USED AS A 
GUIDELINE RATHER THAN A STRICT STANDARD. 

RESPONSE: CB/NT SEDIMENT QUALITY OBJECTIVES ARE DEFINED ACCORDING TO BIOLOGICAL TEST RESULTS. THE AET 
DATABASE IS USED ONLY AS A TOOL FOR PREDICTING LEVELS OF CHEMICAL CONTAMINANTS ABOVE WHICH ADVERSE EFFECTS 
WOULD BE MEASURED USING THOSE TESTS. HOWEVER, CONFIRMATION OF CHEMICAL PREDICTIONS USING BIOLOGICAL TESTING 
HAS BEEN ESTABLISHED AS AN OPTION DURING THE REMEDIAL DESIGN PHASE. THE RESULTS OF SUCH SITE-SPECIFIC 
TESTING WOULD OUTWEIGH THE AET PREDICTION OF BIOLOGICAL EFFECTS AND THEREFORE DETERMINE THE FINAL ACTION TO 
BE TAKEN. THEREFORE, THE AET APPROACH IS NOT BEING USED AS A STRICT STANDARD FOR REQUIRED SEDIMENT CLEANUP, 
ONLY TO PROVIDE A BASIS FOR ESTIMATING POTENTIAL CLEANUP VOLUMES OF SEDIMENT. THIS APPLICATION OF BIOLOGICAL 
TESTING AND THE AET DATABASE IS SIMILAR TO THAT USED IN OTHER PUGET SOUND PROGRAMS SUCH AS PSDDA, THE PUGET 
SOUND ESTUARY PROGRAM, AND EMERGING STATE STANDARDS AND REGULATIONS. 

4.2.2. USE OF AETS IS PARTICULARLY QUESTIONABLE IN INTERTIDAL AREAS. 

RESPONSE: THE DIFFERENT CONTAMINATED MATRICES TO WHICH AETS HAVE BEEN APPLIED IN THE SUBTIDAL ENVIRONMENT 
REPRESENT A BROADER RANGE IN MATRIX TYPE, AND ASSOCIATED VARIATIONS IN BIOAVAILABILITY, THAN DO DIFFERENCES 
BETWEEN SUBTIDAL AND INTERTIDAL ENVIRONMENTS. BASED ON THIS CONSIDERATION AND PRELIMINARY RELIABILITY 
RESULTS FOR TESTS INVOLVING AET APPLICATION TO INTERTIDAL SEDIMENTS, EXISTING AET VALUES HAVE BEEN 
RECOMMENDED FOR USE IN IDENTIFYING POTENTIAL PROBLEM AREAS AT INTERTIDAL STATIONS IN PUGET SOUND (BECKER ET 
AL. 1989). ONGOING REVIEW OF ANY ADDITIONAL VERIFICATION DATA IS ALSO RECOMMENDED. THE SEDIMENT QUALITY 
OBJECTIVE AT THE CB/NT SITE IS BASED ON BIOLOGICAL TEST RESULTS THAT HAVE BEEN INTERPRETED RELATIVE 
TO CONDITIONS AT SUITABLE REFERENCE STATIONS. UNTIL FURTHER DATA CAN BE EVALUATED, IT MAY BE APPROPRIATE FOR 



FINAL REMEDIAL ACTION DECISIONS TO RELY ON SITE-SPECIFIC TESTING RATHER THAN THE AET PREDICTIONS IN 
INTERTIDAL AREAS OF THE CB/NT SITE. 

4.3. COMMENTS RELATED TO CHEMICAL-SPECIFIC AET VALUES 

4.3.1. IN GENERATING AET VALUES, ALL EFFECTS ARE ATTRIBUTED TO SINGLE CHEMICALS ALTHOUGH OTHER FACTORS COULD 
BE RELEVANT; WATER DEPTH, TURBULENCE, SALINITY, SEDIMENT TEXTURE CAN AFFECT BENTHIC ABUNDANCE (AND SOMETIMES 
TOXICITY) AND ARE NOT ADEQUATELY ADDRESSED. 

RESPONSE: THE AET APPROACH ATTEMPTS TO DISTINGUISH PATTERNS OF NATURAL VARIABILITY FROM THOSE INDICATING 
TOXIC IMPACTS BY STATISTICALLY COMPARING SAMPLE RESPONSES TO REFERENCE BENTHIC SAMPLES THAT HAVE SIMILAR 
GRAIN SIZE DISTRIBUTIONS AND ARE COLLECTED AT SIMILAR WATER DEPTHS. THIS STATISTICAL COMPARISON REDUCES THE 
POTENTIAL FOR HABITAT-RELATED FACTORS TO CONFOUND THE RESULTS OR MASK APPARENT RELATIONSHIPS. THE 
RELATIONSHIPS OBSERVED BETWEEN CERTAIN CHEMICALS AND BENTHIC EFFECTS CANNOT BE EXPLAINED SOLELY BY HABITAT. 
IN CASES WHERE POTENTIALLY ANOMALOUS HABITAT VARIATIONS AND SEDIMENT TOXICITY COULD CONTRIBUTE TO THE 
STATISTICAL DIFFERENCES NOTED, THE CONDITION WAS PROTECTIVELY DEFINED AS AN ADVERSE BIOLOGICAL IMPACT. THIS 
PROTECTIVE ASSUMPTION CAN BE CONFIRMED BY OPTIONAL SITE-SPECIFIC BIOLOGICAL TESTING IN THE REMEDIAL DESIGN 
PHASE. 

4.3.2. AETS FAIL TO QUANTIFY THE EXTENT OF ADVERSE EFFECTS . . . THE AET DERIVATION PROCESS TREATS ALL 
STATISTICALLY SIGNIFICANT CHANGES AS EQUALLY ADVERSE, WITHOUT REGARD TO THEIR NATURE, MAGNITUDE, OR 
ECOLOGICAL IMPORTANCE. 

RESPONSE: AET VALUES ARE DESIGNED TO PREDICT ADVERSE EFFECTS THAT CAN BE STATISTICALLY DISTINGUISHED FROM 
REFERENCE CONDITIONS. THIS MAGNITUDE OF ADVERSE EFFECT IS CONSISTENT WITH THE NEED TO ADDRESS FEASIBLY A 
LONG-TERM CLEANUP GOAL OF NO ADVERSE EFFECTS. THE MAGNITUDE OF EFFECT ABOVE THIS THRESHOLD IS NOT DIRECTLY 
TAKEN INTO ACCOUNT IN A SINGLE AET VALUE BUT THE RANGE OF AET VALUES FROM LOWEST AET TO HIGHEST AET FOR A 
RANGE OF BIOLOGICAL INDICATORS DOES PROVIDE A PREPONDERANCE OF EVIDENCE OF DIFFERENT KINDS OF ADVERSE 
EFFECTS. OF THE 201 BENTHIC INFAUNA STATIONS AND 287 AMPHIPOD BIOASSAY STATIONS EVALUATED FOR 13 PUGET SOUND 
EMBAYMENTS WITH THE AET APPROACH (INCLUDING COMMENCEMENT BAY), APPROXIMATELY 85 PERCENT (174 STATIONS AND 243 
STATIONS, RESPECTIVELY) ARE IN ACCORDANCE WITH THE PREDICTIONS OF THE 1988 AET VALUES FOR THESE INDICATORS 
(I.E., THEY DO NOT EXHIBIT ADVERSE EFFECTS AT CHEMICAL CONCENTRATIONS LESS THAN THE AET VALUES, AND DO 
EXHIBIT ADVERSE EFFECTS AT CHEMICAL CONCENTRATIONS ABOVE THE AET VALUES) (US EPA 1988). THE RELIABILITY OF 
AET VALUES FOR THE OYSTER LARVAE INDICATOR WAS EVEN HIGHER, BUT ONLY DATA FOR COMMENCEMENT BAY WERE AVAILABLE 
FOR ANALYSIS. THEREFORE, THE ANALYSIS CORRECTLY IDENTIFIES IMPACTED STATIONS USING SEVERAL KINDS OF 
BIOASSESSMENT TECHNIQUES THAT EMPLOY DIFFERENT ENDPOINTS. THESE BIOLOGICAL TESTS USE SENSITIVE SPECIES AND 
ARE THEREFORE REPRESENTATIVE OF ECOSYSTEM COMPONENTS THAT ARE MOST LIKELY TO BE AFFECTED BY SEDIMENT 
CONTAMINATION (SEE ADDITIONAL DISCUSSION IN RESPONSE TO COMMENTS 3.2.1 AND 3.3.2). SEDIMENT QUALITY VALUES 
THAT WOULD FOCUS ONLY ON SEVERE ADVERSE EFFECTS, OR WOULD OTHERWISE BE INFLUENCED BY THE MAGNITUDE OF ADVERSE 
EFFECT THAT EXCEEDED REFERENCE CONDITIONS WOULD BE LESS SENSITIVE IN IDENTIFYING MANY OF THESE MEASURABLE 
IMPACTS THAN THE AET VALUES USED AT THE CB/NT SITE. 

4.4. COMMENTS ON THE ESTABLISHMENT OF AET VALUES FOR THE CB/NT SITE 

4.4.1. OPERATIONALLY, THE AET IS A CONCENTRATION AT WHICH NO EFFECT OCCURRED, NOT THE CONCENTRATION ABOVE 
WHICH EFFECTS ARE ALWAYS EXPECTED. DEFINE AET AS THE CONTAMINANT CONCENTRATION ABOVE WHICH EFFECTS WERE 
ALWAYS OBSERVED IN THE DATA SET FOR WHICH AET WAS DERIVED. 

RESPONSE: THIS PRECISE DEFINITION IS APPROPRIATE IN ORDER TO BE ENVIRONMENTALLY PROTECTIVE AND HAS BEEN 
INCORPORATED. 

4.4.2. {T}HE GOAL FOR THE CLEANUP {SHOULD} BE DEFINED BASED ON WHAT IS NECESSARY TO PROTECT HUMAN HEALTH AND 
THE ENVIRONMENT FROM SIGNIFICANT ADVERSE IMPACTS . . . CLEANUP SHOULD ONLY BE REQUIRED IN AREAS WHERE AN 
ECOLOGICALLY SIGNIFICANT (NOT STATISTICALLY SIGNIFICANT) BENEFIT CAN BE SHOWN. 

RESPONSE: ENSR (1989) PROPOSED A VARIATION OF THE SEDIMENT QUALITY GOAL BY DEFINING AN ECOLOGICALLY 
SIGNIFICANT BENTHIC EFFECTS AET. THIS MEASURE WAS DEFINED AS THE OCCURRENCE OF SIGNIFICANT BENTHIC INFAUNAL 
DEPRESSIONS IN MORE THAN ONE MAJOR TAXONOMIC GROUP (I.E., TWO OR MORE DEPRESSIONS AMONG MOLLUSCA, CRUSTACEA, 
AND POLYCHAETA). THE AGENCIES HAD CONSIDERED A SIMILAR MEASURE DURING THE DEVELOPMENT OF APPROACHES TO 
SEDIMENT QUALITY VALUES, WHICH WAS TERMED THE "SEVERE EFFECTS BENTHIC AET," AND WAS DEFINED AS THE SEDIMENT 
CONCENTRATION ABOVE WHICH STATISTICALLY SIGNIFICANT BENTHIC INFAUNAL DEPRESSIONS OCCURRED IN MORE THAN ONE 
MAJOR TAXONOMIC GROUP (I.E., TWO OR MORE DEPRESSIONS AMONG MOLLUSCA, CRUSTACEA, AND POLYCHAETA) (PTI 1989). 
THIS MEASURE, AND THE ENSR (1989) MEASURE WERE NOT CONSIDERED TO BE ADEQUATELY PROTECTIVE FOR MITIGATING 
ENVIRONMENTAL RISK AT THE CB/NT SITE. 

4.4.3. AET VALUES SHOULD BE ADJUSTED TO INCLUDE SAFETY FACTORS FOR UNMEASURED CHRONIC EFFECTS. 



RESPONSE: INCORPORATION OF SAFETY FACTORS TO ADJUST AET VALUES DOWNWARD WAS EVALUATED (TETRA TECH 1986). 
THE USE OF A SAFETY FACTOR OF 10 AS REPRESENTATIVE OF AN ACUTE-TO-CHRONIC RATIO (EPA 1985) RECOMMENDED IN 
WATER QUALITY CRITERIA GUIDANCE HAS ALSO BEEN EVALUATED (PTI 1989). IN BOTH CASES, THE NUMBER OF CORRECTLY 
PREDICTED STATIONS EXHIBITING ADVERSE BIOLOGICAL EFFECTS INCREASED SLIGHTLY. HOWEVER, THERE WERE A NUMBER OF 
STATIONS THAT DID NOT EXHIBIT SIGNIFICANT ADVERSE BIOLOGICAL EFFECTS BUT WERE PREDICTED TO HAVE ADVERSE 
EFFECTS BY AET THAT INCORPORATED A SAFETY FACTOR. THESE STATIONS MAY HAVE EXHIBITED CHRONIC EFFECTS THAT WERE 
NOT MEASURED. HOWEVER, THE EVALUATION SUGGESTED THAT INCORPORATION OF SAFETY FACTORS WOULD REDUCE THE 
ABILITY TO DISCERN MEASURABLE EFFECTS FROM REFERENCE CONDITIONS AND THEREFORE SAFETY FACTORS WERE NOT 
RECOMMENDED IN THE FEASIBILITY STUDY OR SELECTED IN THE RECORD OF DECISION. 

4.4.4. LARGE DATA SETS ARE REQUIRED TO ESTABLISH AET VALUES AND NO MINIMUM REQUIREMENTS FOR AN ACCEPTABLE 
DATA SET FOR DERIVING AET HAVE BEEN ESTABLISHED. THE NUMBER AND DISTRIBUTION OF EFFECT STATIONS AND THE SIZE 
AND DISTRIBUTION OF THE TOTAL DATA SET SHOULD BE CONSIDERED IN INTERPRETING UNCERTAINTIES WITH AETS. 

RESPONSE: MINIMUM REQUIREMENTS FOR DERIVING AETS WERE ADDRESSED BY RECOMMENDATIONS SET FORTH DURING THE 
REFINEMENT OF AET VALUES THROUGH INCORPORATION OF DATA FROM MULTIPLE PUGET SOUND STUDIES (BARRICK ET AL. 
1988). THIS EXPANDED DATABASE OF APPROXIMATELY 330 STATIONS FROM 13 EMBAYMENTS OF PUGET SOUND (INCLUDING 
COMMENCEMENT BAY) WAS USED TO ESTABLISH AET VALUES THAT WERE USED DURING THE CB/NT FEASIBILITY STUDY. IT WAS 
RECOMMENDED THAT AT LEAST 30 AND PREFERABLY 50 STATIONS BE USED TO ESTABLISH AET. HOWEVER, A SMALL NUMBER OF 
STATIONS THAT IS REPRESENTATIVE OF THE RANGE OF CHEMICAL CONCENTRATIONS AND BIOLOGICAL RESPONSES IN A REGION 
MAY BE AS OR MORE EFFECTIVE IN ESTABLISHING RELIABLE AET VALUES AS USING A LARGE DATABASE THAT IS NOT 
REPRESENTATIVE OF ENVIRONMENTAL CONDITIONS. 

THE EFFECT OF "WEIGHT OF EVIDENCE" FOR DIFFERENT AET VALUES BASED ON THE SIZE AND DISTRIBUTION OF THE TOTAL 
DATA SET IS ONE MEANS OF ASSESSING UNCERTAINTY. UNQUESTIONABLY, THERE IS LESS UNCERTAINTY FOR AN AET BASED 
ON MANY OBSERVATIONS THAN FOR AN AET BASED ON FEW OBSERVATIONS. THIS IS THE REASON THAT REVISED AETS BASED 
ON A LARGER DATABASE THAN AVAILABLE DURING THE REMEDIAL INVESTIGATION, AND WITH WIDE-RANGING CHEMICAL 
CONCENTRATIONS, WERE INCORPORATED INTO THE FEASIBILITY STUDY. UNCERTAINTY RANGES FOR AETS DEFINED AS THE 
CONCENTRATION RANGE FROM TWO OR THREE NON-IMPACTED STATIONS BELOW THE AETS TO ONE BIOLOGICALLY IMPACTED 
STATION ABOVE THE AET HAVE BEEN EVALUATED BASED ON STATISTICAL CLASSIFICATION ARGUMENTS (TETRA TECH 1986). 
THE NUMBER OF STATIONS USED TO ESTABLISH AN AET (I.E., WEIGHT OF EVIDENCE) COULD HAVE A MARKED EFFECT ON THIS 
UNCERTAINTY RANGE, BECAUSE SMALL DATA SETS WOULD TEND TO HAVE LESS CONTINUOUS DISTRIBUTIONS OF CHEMICAL 
CONCENTRATIONS THAN LARGE DATA SETS. THAT IS, SMALL DATA SETS WOULD TEND TO HAVE LARGER CONCENTRATION GAPS 
BETWEEN STATIONS (AND CORRESPONDINGLY WIDER UNCERTAINTY RANGES FOR AET) THAN LARGER DATA SETS. 

4.5. COMMENTS ON THE RELATIONSHIP OF AET TO HUMAN HEALTH 

4.5.1. AET CANNOT ADDRESS HUMAN HEALTH RISK BECAUSE THEY DO NOT ACCOUNT FOR BIOAVAILABILITY OF TOXICANTS IN 
SITU AND DO NOT ESTABLISH CAUSALITY. AET CANNOT ADDRESS BIOAVAILABILITY OF CHEMICALS IN SITU (ALTHOUGH OTHER 
COMMENTERS RECOMMENDED THAT AET VALUES FOR HYDROPHOBIC ORGANIC CHEMICALS BE NORMALIZED TO ORGANIC CARBON 
CONTENT TO ADDRESS BIOAVAILABILITY). 

RESPONSE: AETS ARE NOT USED AS THE SOLE BASIS FOR ADDRESSING HUMAN HEALTH RISK IN THE FEASIBILITY STUDY. A 
PCB BIOACCUMULATION AET WAS ASSESSED DURING THE FEASIBILITY STUDY BUT WAS NOT USED AS THE SOLE METHOD FOR 
SELECTING AREAS FOR REMEDIATION BECAUSE OF UNCERTAINTIES IN ITS DERIVATION. THE CLEANUP OF SEDIMENT TO 
REDUCE THE RISKS TO HUMAN HEALTH FROM THE CONSUMPTION OF EDIBLE FISH TISSUE WAS ADDRESSED USING EQUILIBRIUM 
PARTITIONING PRINCIPLES. AET DO ADDRESS BIOAVAILABILITY OF CHEMICALS IN SEDIMENTS BECAUSE AET VALUES ARE 
ESTABLISHED BASED ON OBSERVED BIOLOGICAL EFFECTS IN FIELD SAMPLES. AET NORMALIZED TO THE ORGANIC CARBON 
CONTENT OF SEDIMENT, PRESUMED TO BE A MAJOR FACTOR CONTROLLING THE BIOAVAILABILITY OF CONTAMINANTS, HAVE ALSO 
BEEN GENERATED. THE RELIABILITY OF ORGANIC CARBON-NORMALIZED AET VALUES IN CORRECTLY IDENTIFYING ADVERSE 
BIOLOGICAL EFFECTS IS APPROXIMATELY THE SAME AS THAT OF DRY-WEIGHT NORMALIZED AET VALUES (US EPA 1988). 
DRY-WEIGHT NORMALIZED AET VALUES WERE USED IN ASSESSING CLEANUP VOLUMES OF SEDIMENT BECAUSE THERE WAS NO 
DIRECT EVIDENCE OF AN IMPROVEMENT IN THE ABILITY TO CORRECTLY PREDICT ADVERSE BIOLOGICAL EFFECTS USING 
ORGANIC-CARBON NORMALIZED AET, AND DRY-WEIGHT NORMALIZED AET REQUIRE LESS MANIPULATION FOR APPLICATION BY 
REGULATORS AND POTENTIALLY RESPONSIBLE PARTIES (I.E., CAN BE DIRECTLY COMPARED TO CHEMICAL CONCENTRATION DATA 
ROUTINELY REPORTED BY LABORATORIES). 

5. SOURCE LOADING ESTIMATES 

SOURCE IDENTIFICATION AND CHARACTERIZATION (I.E., LOADING ESTIMATES) WERE PERFORMED BASED ON HISTORICAL DATA 
AND DATA GENERATED BY SAMPLING AND MONITORING DURING THE REMEDIAL INVESTIGATION/FEASIBILITY STUDY PROCESS. 
THESE DATA WERE USED FOR DEFINING SOURCE CONTROL PRIORITIES AND STRATEGIES. MOST OF THE COMMENTS RECEIVED ON 
SOURCE IDENTIFICATION AND LOADING WERE CRITICISMS THAT IDENTIFICATION AND LOADING ESTIMATES WERE INCORRECT OR 
INADEQUATE AND BASED ON INCORRECT OR INSUFFICIENT DATA, AND THAT LOADING ESTIMATES WERE INCORRECTLY 
CALCULATED. IN ADDITION, SEVERAL COMMENTERS STATED THAT SOURCE CHARACTERIZATION AND IDENTIFICATION WAS 
STRONGLY BIASED TOWARD SOURCES FOR WHICH THERE ARE DATA AVAILABLE (I.E., OTHER POTENTIALLY SIGNIFICANT 



SOURCES SUCH AS NONPOINT SOURCES MAY BE IMPORTANT BUT ARE POORLY CHARACTERIZED). THE MAJORITY OF THE 
COMMENTS RECEIVED WERE FROM THE COMMENCEMENT BAY GROUP (INCLUDING MANY MAJOR PRPS). 

SIMPSON TACOMA KRAFT, WASHINGTON DEPARTMENT OF TRANSPORTATION, LOUISIANA-PACIFIC, KAISER ALUMINUM, GENERAL 
METALS, AND ASARCO ALL COMMENTED THAT SOURCE DATA RELATING TO THEIR FACILITIES AND OPERATIONS ARE OUTDATED OR 
INADEQUATE FOR DECISION-MAKING. GRIFFIN GALBRAITH, FOSS MARITIME, GENERAL METALS, DUNLAP TOWING, AND USG 
STATED THAT NONPOINT SOURCES ARE INADEQUATELY CHARACTERIZED AND MAY CONTRIBUTE SIGNIFICANTLY TO 
CONTAMINATION. LOUISIANA-PACIFIC STATED THAT LOADING DATA ARE NOT PROPERLY CALCULATED. THE PUYALLUP TRIBE 
OF INDIANS COMMENTED THAT THE FEASIBILITY STUDY SHOULD PRESENT A DETAILED STORMWATER CONTROL PLAN. 

5.1. COMMENTS ON IDENTIFICATION OF PRESENT AND HISTORICAL SOURCES 

5.1.1. CHARACTERIZATION OF PCB LOADING IS INADEQUATE TO IDENTIFY SOURCES OR SUPPORT REMEDIAL ACTION. 

RESPONSE: PCB SOURCE IDENTIFICATION WAS NOTED TO BE INCOMPLETE IN THE CB/NT REMEDIAL INVESTIGATION/ 
FEASIBILITY STUDY AND THE INTEGRATED ACTION PLAN. ADDITIONAL SOURCE IDENTIFICATION AND MONITORING ACTIVITIES 
ARE BEING CONDUCTED BY ECOLOGY, AS DESCRIBED IN THE RECORD OF DECISION. THE IMPLEMENTATION SECTION OF THIS 
RECORD OF DECISION EMPHASIZES THAT THE ACCEPTABILITY OF SOURCE IDENTIFICATION AND CONTROL WILL BE REEVALUATED 
BEFORE SEDIMENT REMEDIAL ACTIONS ARE REQUIRED. 

5.1.2. EXISTING OR HISTORICAL CONTAMINANT LOADING IS INADEQUATELY CHARACTERIZED. 

RESPONSE: THE LOADING DATA LIMITATIONS WERE STATED IN THE REMEDIAL INVESTIGATION AND FEASIBILITY STUDY. 
BECAUSE OF THESE LIMITATIONS, SOURCE IDENTIFICATION WAS ALSO BASED ON KNOWN USE OF PROBLEM CHEMICALS, 
DOCUMENTED HISTORICAL AND ONGOING DISPOSAL PRACTICES, AND PROXIMITY OF SEDIMENT CONTAMINATION TO SUSPECTED 
SOURCE. IN ADDITION, SOURCE LOADING DATA WERE NOT USED TO DETERMINE THE NEED FOR OR EFFECTIVENESS OF SOURCE 
CONTROLS, OR TO DEVELOP SEDIMENT RECOVERY SCENARIOS, OR TO ALLOCATE RESPONSIBILITY AMONG PRPS. 

AN ACCURATE CHARACTERIZATION OF HISTORICAL LOADING OF CONTAMINANTS WAS NOT POSSIBLE BECAUSE FEW STUDIES WERE 
CONDUCTED IN THE PAST, AND THOSE STUDIES THAT WERE CONDUCTED DID NOT GENERALLY ADDRESS CONTAMINANTS OF 
CONCERN. WHERE POSSIBLE, SEDIMENT CORE PROFILES WERE INTERPRETED TO DETERMINE IF LOADING HAS INCREASED 
(CHARACTERIZED BY A BROAD SURFACE SEDIMENT MAXIMA) OR DECREASED (CHARACTERIZED BY A SURFACE SEDIMENT MINIMA). 

LOADING DATA LIMITATIONS, NOTED EARLY IN THE STUDY, TRIGGERED A NUMBER SOURCE CHARACTERIZATION STUDIES. 
HOWEVER, NOT ALL DISCHARGES ARE GIVEN EQUAL WEIGHT IN TERMS OF FOCUSING ADDITIONAL SOURCE IDENTIFICATION AND 
CONTROL ACTIVITIES, OR CONDUCTING MONITORING STUDIES. FOR EXAMPLE, IT IS NOT CONSIDERED COST-EFFECTIVE TO 
MONITOR DRAINS THAT SERVE SMALL AREAS WHERE HISTORICAL OR ONGOING ACTIVITIES WITHIN THE DRAINAGE BASIN ARE 
UNLIKELY SOURCES OF PROBLEM CHEMICALS. SIMILARLY, IT IS INAPPROPRIATE TO SAMPLE ALL DISCHARGES TO A WATERWAY 
IF THERE IS COMPELLING EVIDENCE INDICATING A PROBABLE SOURCE OR SOURCES. 

5.1.3. HOW WILL NEW INFORMATION ON SOURCES BE INCORPORATED INTO THE DECISION-MAKING PROCESS? 

RESPONSE: NEW DATA COLLECTED FROM ONGOING OR FUTURE MONITORING PROGRAMS WILL BE INCORPORATED AS THEY BECOME 
AVAILABLE. AFTER SIGNATURE OF THE RECORD OF DECISION, ECOLOGY WILL CONTINUE TO IDENTIFY CB/NT SOURCES, 
SELECT APPROPRIATE SOURCE CONTROL MEASURES, AND ENFORCE THOSE MEASURES. SEVERAL FACTORS WILL BE CONSIDERED 
IN THIS EVALUATION INCLUDING THE POSSIBILITY OF UNIDENTIFIED MAJOR SOURCES WITHIN THE PROBLEM AREA, THE 
STATUS OF SOURCE CONTROL FOR KNOWN MAJOR SOURCES, AND THE POSSIBLE CUMULATIVE EFFECTS FROM OTHER CB/NT 
SOURCES. NEW INFORMATION ON PREVIOUSLY UNIDENTIFIED SOURCES AND CONTAMINANTS WILL BE EVALUATED BY EPA DURING 
THE REMEDIAL DESIGN PHASE AND INTEGRATED INTO THE REMEDIAL DESIGN SAMPLING AND ANALYSIS STRATEGY FOR EACH 
PROBLEM AREA. 

5.2. COMMENTS ON ADEQUACY OF NONPOINT SOURCES RELATIVE TO POINT SOURCES 

5.2.1. THERE IS INADEQUATE CONSIDERATION OF NON-POINT SOURCES OF POLLUTION, INCLUDING THE POTENTIAL IMPACT 
OF RECONTAMINATION FROM CONTINUING SOURCES. 

RESPONSE: THIS COMMENT REFERS TO NONPOINT SOURCE CONTAMINATION THAT IS GENERALLY DISCHARGED TO COMMENCEMENT 
BAY VIA STORM DRAINS. STORM DRAINS ARE INCLUDED AS POTENTIAL SOURCES TO COMMENCEMENT BAY AND CAN BE 
REGULATED AS POINT SOURCES, ALTHOUGH THEY MAY REPRESENT CONTRIBUTIONS FROM NONPOINT SOURCES OF CONTAMINATION. 
HOWEVER, NOT ALL STORM DRAINS ARE GIVEN EQUAL WEIGHT AS POTENTIAL PROBLEM SOURCES (SEE RESPONSE 5.1.2). THE 
FACTOR THAT STREET DUST EXCEEDS TARGET CLEANUP LEVELS DOES NOT INDICATE THAT URBAN RUNOFF IS A MAJOR SOURCE 
OF CONTAMINATION TO COMMENCEMENT BAY. TO DETERMINE THE IMPACT OF STREET DUST (OR SIMILAR MATERIAL 
CONTRIBUTED BY RUNOFF) ON THE MARINE ENVIRONMENT, SEVERAL FACTORS ARE CONSIDERED: 1) THE TYPES OF 
CONTAMINANTS PRESENT IN THE STREET DUST, 2) PROCESSES INFLUENCING THE FATE AND TRANSPORT OF CONTAMINANTS IN 
STREET DUST ON THE WAY TO THE MARINE ENVIRONMENT, 3) THE RATE AT WHICH STREET DUST (OR RELATED CONTAMINANTS) 
ARE SUPPLIED TO THE MARINE ENVIRONMENT RELATIVE TO OTHER SOURCES OF THE SAME CONTAMINANTS, AND 4) THE ABILITY 
OF THE RECEIVING ENVIRONMENT TO ASSIMILATE (OR DILUTE AND DISPERSE) THE TOTAL CONTAMINANT LOAD. ECOLOGY IS 



RESPONSIBLE FOR EVALUATING THESE FACTORS AND DEVELOPING PERMITS FOR STORM DRAINS UNDER THE CLEAN WATER ACT 
AND THE PSWQA PLAN. NEW INFORMATION FROM OTHER STUDIES REGARDING AIRBORNE EMISSIONS AND OTHER NONPOINT 
SOURCES THAT ARE NOT INCORPORATED INTO STORM DRAIN PERMITS WILL ALSO BE EVALUATED BY THE APPROPRIATE FEDERAL, 
STATE, OR LOCAL AGENCY. 

5.2.2. A STORM DRAIN CONTROL PLAN SHOULD BE DEVELOPED BEFORE THE RECORD OF DECISION IS FINALIZED. WITHOUT A 
REMEDIAL INVESTIGATION/FEASIBILITY STUDY AND A RECORD OF DECISION FOR SOURCE CONTROL, POTENTIALLY RESPONSIBLE 
PARTIES CANNOT OBTAIN CERCLA RESOLUTION OF SUPERFUND LIABILITY. 

RESPONSE: FOR PROBLEM AREAS WHERE STORM DRAINS HAVE BEEN IDENTIFIED AS A SIGNIFICANT ONGOING SOURCE, STORM 
DRAIN CONTROL PLANS MUST BE IMPLEMENTED BEFORE SEDIMENT REMEDIAL ACTION CAN PROCEED. A DETAILED STORM DRAIN 
CONTROL PLAN CAN BE CONSIDERED AN ELEMENT OF REMEDIAL DESIGN, AND DOES NOT NEED TO BE FINALIZED BEFORE THE 
RECORD OF DECISION. 

5.3. COMMENTS ON LOADING CALCULATIONS 

5.3.1. LOADING CALCULATIONS ARE INCORRECT AND STATISTICALLY INVALID. 

RESPONSE: LOADING CALCULATIONS WERE CONDUCTED BY AVERAGING AVAILABLE CONCENTRATION DATA AND FLOW DATA, AND 
MULTIPLYING THE TWO AVERAGES TO ARRIVE AT THE LOADING RATE. THE CORRECT PROCEDURE IS TO FIRST MULTIPLY DATA 
PAIRS, AND THEN TIME AVERAGE DATA PAIRS. THE FORMER PROCEDURE WAS APPLIED TO CB/NT DATA BECAUSE SYNOPTIC 
DATA FOR CONCENTRATION AND FLOW WERE OFTEN NOT AVAILABLE. THIS SIMPLIFIED PROCEDURE INTRODUCES A GREAT DEAL 
OF UNCERTAINTY INTO THE LOADING ESTIMATE FOR SOURCES THAT DISPLAY A GREAT DEAL OF TEMPORAL VARIABILITY. AS 
NOTED EARLIER (COMMENT 1), LIMITATIONS IN THE LOADING DATA WERE CLEARLY NOTED IN THE REMEDIAL 
INVESTIGATION/FEASIBILITY STUDY. SOURCE LOADING ESTIMATES WILL BE REFINED DURING SOURCE MONITORING, AND THE 
RELATIONSHIP OF SOURCE LOADING TO SEDIMENT ACCUMULATION WILL BE EXAMINED IN GREATER DETAIL DURING SEDIMENT 
REMEDIAL DESIGN SAMPLING. 

IT WAS NOTED THAT BY NOT USING UNDETECTED VALUES FOR CHEMICAL MEASUREMENTS, LOADING CALCULATIONS RESULT IN 
OVERESTIMATES OF THE DISCHARGE LOAD. THIS IS ONLY CORRECT IF 1) DETECTION LIMITS FOR CHEMICALS ARE WELL 
BELOW MEASURED VALUES, AND 2) LOADING VALUES FROM PAIRED DATA THAT ARE BASED ON DETECTION LIMIT VALUES ARE 
LESS THAN LOADING VALUES BASED ON DETECTED VALUES. (IT IS ASSUMED THAT PAIRED FLOW AND CONCENTRATION DATA 
ARE FIRST COMBINED TO ESTIMATE LOADING FOR DISCRETE POINTS IN TIME; THE CORRECT TECHNIQUE DESCRIBED ABOVE.) 

IT WAS ARGUED THAT LOADING DATA ARE STATISTICALLY INVALID BECAUSE THE EPA TEST METHOD FOR EVALUATING SOLID 
WASTE, SW-846, SUGGESTS THAT THE VARIANCE OF THE TEST DATA SHOULD BE LESS THAN THE AVERAGE MEAN 
CONCENTRATION. THIS GUIDELINE, WHILE APPROPRIATE FOR SOLID WASTE, MAY NOT BE APPROPRIATE FOR STORM DRAIN 
SAMPLING PROGRAMS WHERE EXTREME AMOUNTS OF DATA WOULD HAVE TO BE COLLECTED TO CHARACTERIZE THE HIGHLY 
VARIABLE FLOW AND LOADING CONDITIONS. HOWEVER, EPA AND THE STATE ENCOURAGE THE COLLECTION OF COMPREHENSIVE 
LOADING DATA WHERE RESOURCES PERMIT. 

5.3.2. THERE ARE PROBLEMS WITH THE SOURCE LOADING DATABASE, ESPECIALLY AT CONCENTRATIONS BELOW EPA METHOD 
DETECTION LIMITS. 

RESPONSE: DATA REPORTED AT LEVELS BELOW EPA METHOD DETECTION LIMITS MAY OR MAY NOT BE INCORRECT. MODIFIED 
ANALYTICAL TECHNIQUES ARE SOMETIMES USED TO QUANTIFY BELOW THESE LIMITS BASED ON SPECIFIC PROJECT 
REQUIREMENTS. SUCH MODIFICATIONS ARE TYPICALLY DOCUMENTED IN SAMPLING AND ANALYSIS PLANS AND QUALITY 
ASSURANCE PROJECT PLANS. HOWEVER, IN SOME CASES, PARTICULARLY WITH OLDER DATA SETS, FALSE POSITIVE VALUES ARE 
OF CONCERN. IN THESE CASES, SOURCE LOADING DATA SHOULD NOT AND WILL NOT BE USED A THE SOLE BASIS FOR 
IDENTIFYING A POTENTIAL SOURCE. RATHER, CHEMICAL USAGE AND DISPOSAL PRACTICES WILL BE EVALUATED. 

6. SOURCE CONTROL 

SOURCE CONTROL AND SEDIMENT REMEDIATION ARE TWO KEY COMPONENTS OF SITE CLEANUP. SOURCE CONTROL IS IMPORTANT 
FOR PREVENTING ONGOING DEGRADATION, ENABLING NATURAL RECOVERY, AND PREVENTING RECONTAMINATION OF REMEDIATED 
AREAS. COMMENTS RECEIVED ON SOURCE CONTROL FOCUSED ON THREE THEMES: THE EMPHASIS PLACED ON SOURCE CONTROL, 
THE FEASIBILITY AND EFFECTIVENESS OF SOURCE CONTROL, AND SOURCE LOADING ESTIMATES. 

TPCHD, THE WASHINGTON DEPARTMENT OF NATURAL RESOURCES, AND PUGET SOUND PLYWOOD COMMENTED THAT THE FEASIBILITY 
STUDY SHOULD PLACE MORE EMPHASIS ON SOURCE CONTROL AND THE PSWQA STATED THAT THE INTEGRATED ACTION PLAN 
SHOULD ADDRESS SPILLS AND SPILL PREVENTION. THE TACOMA PIERCE COUNTY CHAMBER OF COMMERCE EXPRESSED CONCERN 
OVER THE FACT THAT AREAS OUTSIDE THE CB/NT SITE ARE NOT ADDRESSED AND SHOULD BE MONITORED BY EPA AND ECOLOGY. 
THE PUYALLUP TRIBE OF INDIANS STATED THAT SOURCE CONTROL SHOULD BE IMPLEMENTED IMMEDIATELY AND CONSIDERS THE 
FEASIBILITY STUDY INADEQUATE TO ASSESS SOURCE CONTROL NEEDS. 



6.1. COMMENTS ON THE APPROPRIATENESS OF SOURCE CONTROL 

6.1.1. A SYSTEMATIC LOOK AT ALL SOURCES, THEIR CONTRIBUTION, DEGREE OF ACHIEVABLE CONTROL, AND PRIORITY FOR 
CONTROL, SHOULD BE DEFINED. THE FRAMEWORK FOR SUCH A PLAN SHOULD BE ESTABLISHED PRIOR TO THE RECORD OF 
DECISION. 

RESPONSE: SOURCE CONTROL IS CONSIDERED A KEY ELEMENT OF THE SITE REMEDY; SOURCE CONTROL EFFORTS TO BE 
CONDUCTED BY THE COMMENCEMENT BAY UBAT HAS BEEN ENHANCED THROUGH A COOPERATIVE AGREEMENT BETWEEN EPA AND 
ECOLOGY. CONTROL OF MAJOR SOURCES OF PROBLEM CHEMICALS TO A LEVEL THAT UTILIZES ALL KNOWN AVAILABLE AND 
REASONABLE METHODS OF TECHNOLOGIES (AKARTS) IS REQUIRED BEFORE SEDIMENT REMEDIAL ACTION IS SCHEDULED TO 
PROCEED. SOURCE CONTROL AT THE CB/NT SITE IS A COMPLEX PROCESS BECAUSE OF THE LARGE VARIETY OF SOURCES, THE 
VARIOUS STATUS OF SOURCES (I.E., HISTORICAL, ONGOING, INCREASING, DECREASING), AND THE CHANGING INSTITUTIONAL 
STRUCTURE OF ENVIRONMENTAL STANDARDS AND REQUIREMENTS. CONSEQUENTLY, SOURCE CONTROL IS ADDRESSED THROUGH A 
VARIETY OF PROGRAMS THAT ARE EITHER BEING IMPLEMENTED BY ECOLOGY OR COORDINATED WITH ECOLOGY'S COMMENCEMENT 
BAY UBAT TO ENSURE CONSISTENCY WITH THE OBJECTIVES OF THE CB/NT PROJECT. THESE PROGRAMS ARE DESCRIBED IN 
GREATER DETAIL IN SECTION 3 OF THE DECISION SUMMARY AND IN THE INTEGRATED ACTION PLAN (PTI 1988) OF THE CB/NT 
FEASIBILITY STUDY. 

THE FEASIBILITY STUDY FOCUSED ON SEDIMENT REMEDIAL ACTION BUT SOURCE CONTROL WAS ALSO INTEGRATED INTO THE 
OVERALL PROCESS. GENERAL RESPONSE ACTIONS FOR VARIOUS TYPES OF SOURCE CONTROL WERE DESCRIBED, FEASIBLE 
LEVELS OF SOURCE CONTROL WERE ESTIMATED, AND ENHANCED REGULATION AND CONTROL OF SIGNIFICANT SOURCES WAS 
DESCRIBED AS A KEY ELEMENT OF ALL CB/NT REMEDIAL ALTERNATIVES, EXCEPT THE NO ACTION ALTERNATIVE. MORE 
SPECIFIC INFORMATION REGARDING THE STATUS AND NATURE OF MAJOR SOURCES IN EACH CB/NT PROBLEM AREA WAS ALSO 
DESCRIBED. THE INTEGRATED ACTION PLAN WAS DEVELOPED AS A FRAMEWORK FOR SCHEDULING AND PLANNING BOTH SOURCE 
CONTROL AND SEDIMENT REMEDIAL ACTION AT THE CB/NT SITE. THE TIMETABLES OUTLINED IN THE INTEGRATED ACTION 
PLAN ARE INTENDED TO BE UPDATED ON A REGULAR BASIS TO REFLECT CHANGES AS OVERALL PROJECT IMPLEMENTATION 
PROCEEDS. DETAILS OF SOURCE CONTROL STRATEGIES, INCLUDING SPECIFIC REMEDIAL TECHNOLOGIES, ARE AVAILABLE IN 
THE VARIOUS INDIVIDUAL FACILITY OR SOURCE STUDIES. IN GENERAL, SUCH CONTROLS REQUIRE AKARTS TO ALL POINT 
SOURCES AND RIGOROUS APPLICATION OF BEST MANAGEMENT PRACTICES TO NONPOINT SOURCES. 

6.2. COMMENTS ON REMEDIAL TECHNOLOGIES FOR SOURCE CONTROL 

6.2.1. THE FEASIBILITY STUDY PROPOSES INFEASIBLE END-OF-PIPE SOURCE CONTROL MEASURES. A MORE DETAILED COST 
EVALUATION FOR INDIVIDUAL SOURCE CONTROL MEASURES SHOULD BE PRESENTED. 

RESPONSE: SOURCE CONTROL ESTIMATES ARE BASED ON EXISTING COMPLIANCE AND INSPECTION SCHEDULES AS WELL AS THE 
BEST PROFESSIONAL JUDGEMENT OF ECOLOGY EXPERTS RESPONSIBLE FOR IMPLEMENTATION OF SOURCE CONTROL, AND AS SUCH 
ARE ADEQUATE FOR PLANNING PURPOSES AND PRIORITIZATION OF BOTH SOURCES AND SEDIMENT REMEDIAL ACTION PLANNING. 
THE AGENCIES RECOGNIZE THAT 1) SOURCE CONTROL MEASURES MUST BE EVALUATED MORE CLOSELY ON A PROPERTY-SPECIFIC 
BASIS, 2) COMPLIANCE SCHEDULES MUST ALSO BE DEVELOPED ON A SOURCE-BY-SOURCE BASIS, AND 3) SEDIMENT 
REMEDIATION CANNOT PROCEED UNTIL ADEQUATE SOURCE CONTROL IS ACHIEVED. 

6.3. COMMENTS ON RELATING SOURCE CONTROL TO SEDIMENT QUALITY OBJECTIVES 

6.3.1. THE AGENCIES FIRST OBJECTIVE SHOULD BE TO CONTROL EXISTING SOURCES OF POLLUTION IN COMMENCEMENT BAY 
BEFORE REQUIRING THAT INDUSTRY, THE CITY, THE PORT, AND LANDOWNERS INVEST LARGE SUMS OF MONEY IN SEDIMENT 
REMEDIAL ACTION. 

RESPONSE: SEDIMENT REMEDIAL ACTION WILL NOT BE IMPLEMENTED UNTIL SOURCE MONITORING CONFIRMS THAT MAJOR 
SOURCES HAVE BEEN CONTROLLED TO THE EXTENT THAT SEDIMENT RECONTAMINATION IS NOT PREDICTED TO OCCUR, OR THAT 
THE SOURCE IS IN COMPLIANCE WITH AKART REQUIREMENTS. THIS DETERMINATION WILL BE MADE BY ECOLOGY AND EPA. 
THERE MAY BE FACILITIES WHICH, AFTER IMPLEMENTATION OF AKART, CONTINUE TO DISCHARGE CONTAMINANTS AT LEVELS 
THAT WILL EXCEED SEDIMENT CLEANUP OBJECTIVES IN THE VICINITY OF THE SOURCE. FOR THESE FACILITIES, A WAIVER 
WILL BE INCORPORATED INTO APPLICABLE PERMITS TO ALLOW A TEMPORARY SEDIMENT IMPACT ZONE WITH SPECIFIED 
REQUIREMENTS FOR MONITORING AND CLOSURE. 

6.4. COMMENTS ON APPROPRIATENESS OF FEASIBILITY ESTIMATES FOR SOURCE CONTROL 

6.4.1. THE FEASIBILITY STUDY OVERESTIMATED THE FEASIBILITY AND EFFECTIVENESS OF SOURCE CONTROL MEASURES. 

RESPONSE: THE PERCENTAGE REDUCTIONS ESTIMATED TO BE FEASIBLE WERE INTENDED TO BE EXTREMELY ROUGH ESTIMATES 
(SEE RESPONSES IN SECTION 5.3). MOST ASSUMPTIONS ARE CONSERVATIVE. FOR EXAMPLE, THE REDUCTION IN HPAH 
RELEASE ALREADY ATTAINED BY KAISER ALUMINUM PROBABLY REPRESENTS GREATER THAN THE 90 PERCENT REDUCTION 
(RELATIVE TO AN ASSUMED STEADY STATE WITH EXISTING SURFACE CONTAMINATION) THAT WAS ESTIMATED TO BE FEASIBLE 
IN THE FEASIBILITY STUDY. HOWEVER, THE EFFECTIVENESS OF SOURCE CONTROLS WILL BE REEVALUATED DURING SOURCE 
MONITORING AND REMEDIAL DESIGN. FOR SOME WATERWAYS, CONSERVATIVE ESTIMATES OF THE RATE OF NATURAL RECOVERY 
PROVIDED IN THE FEASIBILITY STUDY WILL BE ADJUSTED WITH NEW DATA AND WILL LIKELY HAVE THE EFFECT OF 



DECREASING THE AREAS OR SEDIMENT VOLUMES THAT WILL REQUIRE REMEDIAL ACTION. 

6.4.2. SOURCE CONTROL ESTIMATES IN THE FEASIBILITY STUDY ARE BASED ON TECHNICALLY UNSUPPORTABLE ASSUMPTIONS. 

RESPONSE: THE SOURCE CONTROL ESTIMATES DEVELOPED DURING THE FEASIBILITY STUDY CANNOT BE CONSIDERED 
GUIDELINES FOR SOURCE CONTROL. THESE ESTIMATES WERE DEVELOPED TO ESTIMATE THE RELATIVE IMPORTANCE OF SOURCE 
CONTROL AND NATURAL RECOVERY, AND TO ESTIMATE THE COST BENEFITS ASSOCIATED WITH THE CONSIDERATION OF NATURAL 
RECOVERY. IT WAS NECESSARY TO USE THIS EXTREMELY SIMPLISTIC APPROACH TO ESTIMATING SOURCE CONTROL BECAUSE 
SOURCE LOADING DATA WERE INADEQUATE (SEE RESPONSES IN SECTION 5.3). SPECIFIC REQUIREMENTS FOR SOURCE 
CONTROL, INCLUDING THE RELATIONSHIP OF SOURCE LOADING TO SEDIMENT ACCUMULATION AND THE ROLE OF SEDIMENT 
IMPACT ZONES, ARE CURRENTLY BEING DEVELOPED BY ECOLOGY, AND WILL BE IN PLACE BEFORE SEDIMENT REMEDIAL ACTION 
TAKES PLACE. 

6.5. COMMENTS ON THE STATUS OF SOURCE CONTROL 

6.5.1. RECENT ACTIVITIES AND LOADING DATA INDICATE THAT MANY SOURCES ARE CONTROLLED. 

RESPONSE: IT IS RECOGNIZED THAT SOURCE CONTROLS HAVE BEEN IMPLEMENTED AND THAT THEIR SUCCESS HAS BEEN 
DOCUMENTED AT SEVERAL FACILITIES. THIS WILL BE CONFIRMED ON THE BASIS OF SOURCE LOADING ANALYSES CONDUCTED 
BEFORE SEDIMENT REMEDIAL DESIGN. 

7. NATURAL RECOVERY AND THE SEDIMENT CONTAMINANT ASSESSMENT MODEL 

THE SEDIMENT CONTAMINANT ASSESSMENT MODEL (SEDCAM) WAS DEVELOPED AND APPLIED TO CB/NT PROBLEM AREAS TO 
DESCRIBE THE RELATIONSHIP BETWEEN SOURCE LOADING AND SEDIMENT ACCUMULATION OF PROBLEM CHEMICALS, AND TO 
ESTIMATE THE RELATIVE IMPORTANCE OF NATURAL RECOVERY. COMMENTS ON SEDCAM RELATED PRIMARILY TO THE MODEL'S 
SIMPLIFYING ASSUMPTIONS AND ITS LACK OF FIELD VERIFICATION. THE PUYALLUP TRIBE OF INDIANS COMMENTED THAT 
SEDCAM WILL OVERESTIMATE RECOVERY RATES BECAUSE ASSUMPTIONS ABOUT SOURCE CONTROL. HOWEVER, MOST COMMENTERS 
(PRIMARILY PRPS) STATED THAT SEDCAM WOULD UNDERESTIMATE RECOVERY. LOUISIANA-PACIFIC, PORT OF TACOMA, AND 
NOAA EXPRESSED CONCERN OVER MODEL UNCERTAINTY, THE LIMITATIONS TO THE USE OF THE MODEL BECAUSE OF INHERENT 
ASSUMPTIONS, AND THE LACK OF FIELD VERIFICATION. 

7.1. COMMENTS ON THE PROTECTIVENESS OF NATURAL RECOVERY 

7.1.1. NATURAL RECOVERY IS DE FACTO IN SITU CAPPING, BUT IN SITU CAPPING WAS REJECTED AS AN ALTERNATIVE IN 
ALL WATERWAYS BUT ST. PAUL BECAUSE OF THE HIGH LIKELIHOOD THAT THE SEDIMENTS IN ALL OF THE OTHER WATERWAYS 
WOULD BE DREDGED FOR MAINTENANCE OR NEW CONSTRUCTION. 

RESPONSE: IN SITU CAPPING WAS NOT REJECTED; IN FACT, THE SELECTED ALTERNATIVE IDENTIFIED IN THE RECORD OF 
DECISION BROADLY DEFINES SEDIMENT CONFINEMENT TO INCLUDE IN SITU CAPPING. IN NATURAL RECOVERY AREAS THAT MAY 
REQUIRE MAINTENANCE DREDGING, THE DREDGING AND DREDGED MATERIAL DISPOSAL WOULD BE REGULATED BY CLEAN WATER 
ACT SECTIONS 401 AND 404 (I.E., THE STATE WATER QUALITY CERTIFICATION PROCESS), WASHINGTON DEPARTMENT OF 
FISHERIES AND WASHINGTON DEPARTMENT OF WILDLIFE (HYDRAULICS PERMITS), WASHINGTON DEPARTMENT OF NATURAL 
RESOURCES (AQUATIC DISPOSAL SITE PERMITS), CITY OF TACOMA (SHORELINE SUBSTANTIAL DEVELOPMENT PERMITS), AND 
PSDDA (PROCEDURES AND GUIDELINES FOR DREDGED MATERIAL AND DISPOSAL SITE TESTING). ROUTINE NAVIGATIONAL 
DREDGING ACTIONS MUST MEET ALL SUBSTANTIVE AND PROCEDURAL REQUIREMENTS OF THESE PERMIT AND CERTIFICATION 
PROGRAMS. 

7.1.2. THE PROPOSED NATURAL RECOVERY IS SIMPLY A SLOW FORM OF DILUTION. THE SAME RESULT, WITHOUT THE DELAY 
AND UNCERTAINTY OF RECOVERY, WOULD OCCUR BY ALLOWING IN SITU CAPPING. 

RESPONSE: IN MARGINALLY CONTAMINATED AREAS, NATURAL ACCUMULATION OF CLEANER SEDIMENT THAT WOULD RESULT IN 
RECOVERY OVER A REASONABLE TIME PERIOD WAS PREFERRED TO THE POTENTIAL ADVERSE IMPACTS OF SEDIMENT CONFINEMENT 
OPERATIONS (E.G., BURIAL OF EXISTING BENTHIC COMMUNITIES). NATURAL RECOVERY INCREASES THE FEASIBILITY OF 
SEDIMENT REMEDIAL ACTION BY ENABLING RESOURCES TO BE FOCUSED ON MORE HIGHLY CONTAMINATED AREAS, AND BY 
REDUCING OVERALL COSTS. 

7.1.3. NATURAL RECOVERY SHOULD BE THE PREFERRED ALTERNATIVE EXCEPT IN CASES WHERE IT PLAINLY WILL NOT 
PROTECT HUMAN HEALTH AND THE ENVIRONMENT IN THE LONG TERM. 

RESPONSE: NATURAL RECOVERY HAS BEEN DETERMINED BY EPA AND ECOLOGY TO BE APPROPRIATE IN MARGINALLY 
CONTAMINATED AREAS, BECAUSE RECOVERY CAN OCCUR IN A REASONABLE TIME PERIOD FOLLOWING SOURCE CONTROL. IN MORE 
HEAVILY CONTAMINATED AREAS, THE PREDICTED PERSISTENCE OF SIGNIFICANT ADVERSE IMPACTS OVER LONG PERIODS OF 
TIME OUTWEIGHS THE POTENTIAL SHORT-TERM IMPACTS FROM ACTIVE REMEDIATION; THEREFORE, SEDIMENT REMEDIATION IS 
WARRANTED IN ORDER TO BE ADEQUATELY PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT. 



7.2. COMMENTS ON MODELING PREDICTIONS USING SEDCAM 

7.2.1. SIMPLIFYING ASSUMPTIONS LIMIT THE UTILITY OF THE MODEL. 

RESPONSE: THE SIMPLICITY OF THE MODEL, AND THE ADDITIONAL SIMPLIFYING ASSUMPTIONS THAT WERE INCORPORATED 
INTO ITS APPLICATION REFLECT THE DATA LIMITATIONS NOTED EARLIER FOR SOURCE LOADING. SEDIMENTATION RATE, DEPTH 
OF THE MIXED LAYER, AND CHEMICAL-SPECIFIC DEGRADATION (OR LOSS) RATES (SIMULATED AS A FIRST ORDER PROCESS) 
ARE ALSO POORLY KNOWN. FURTHER REFINEMENTS BOTH TO THE MODEL FORMULATION (E.G., SIMULATION OF SEDIMENT 
MIXING WITH AN EDDY DIFFUSION COEFFICIENT, INCLUSION OF ENHANCED EXCHANGE WITH OVERLYING WATER DURING 
SEDIMENT RESUSPENSION, FORMULATION OF A TIME-VARIABLE INPUT FUNCTION) AND TO ITS APPLICATION (E.G., USE OF 
RECENTLY COLLECTED LOADING DATA THAT HAD UNDERGONE COMPREHENSIVE DATA VALIDATION) WILL OCCUR DURING SOURCE 
MONITORING AND SEDIMENT REMEDIAL DESIGN. 

7.2.2. TOO MANY CONSERVATIVE ASSUMPTIONS ARE INCLUDED IN THE APPLICATION OF SEDCAM. 

RESPONSE: IN THE ABSENCE OF ADEQUATE DATA, CONSERVATIVE ASSUMPTIONS WERE APPLIED. IT SHOULD BE NOTED THAT 
THE ASSUMPTION OF A 10-CM THICK MIXED LAYER TRANSLATES TO A COMPARATIVELY NONPROTECTIVE (I.E., 
NON-CONSERVATIVE) CAP THICKNESS. THAT IS, SURFACE SEDIMENTS THAT UNDERGO NATURAL RECOVERY ARE CONSIDERED TO 
HAVE ATTAINED THE LONG TERM OBJECTIVE WHEN CHEMICAL CONCENTRATIONS IN THE MIXED LAYER (UPPER 10-CM) MEET 
LONG-TERM OBJECTIVES; HOWEVER, SEDIMENTS THAT ARE NOT PREDICTED TO UNDERGO SUFFICIENT RECOVERY IN A 
REASONABLE TIME FRAME ARE SUBJECT TO BURIAL WITH A 3- TO 6-FOOT LAYER OF CLEAN SEDIMENTS. 

7.2.3. INSUFFICIENT AND UNRELIABLE MODEL INPUT DATA FROM COMMENCEMENT BAY HAS RESULTED IN RECOVERY TIMES 
THAT MAY BE SEVERAL TIMES LONGER (SOME COMMENTERS CLAIM SHORTER) THAN ACTUAL RECOVERY TIMES. SEDCAM HAS NOT 
BEEN FIELD TESTED. 

RESPONSE: CONFIRMATION OF MODEL PREDICTIONS WITH SEDIMENT MONITORING DATA IS A REQUIRED ELEMENT OF THE SITE 
REMEDY. PREDICTIONS REGARDING THE EFFECTS OF SOURCE CONTROL AND NATURAL RECOVERY WHICH WERE DEVELOPED DURING 
THE FEASIBILITY STUDY MUST BE REFINED BASED ON NEW DATA OBTAINED DURING SOURCE MONITORING AND SEDIMENT 
REMEDIAL DESIGN SAMPLING. 

7.2.4. THE SEDCAM APPLICATION TO THE HEAD OF CITY WATERWAY USED ERRONEOUS DATA. A SEDIMENTATION RATE OF 600 
MG/CM2/YR IS USED INSTEAD OF THE VALUE OF 1,760 MG/CM2/YR INDICATED BY THE 210PB DATA. 

RESPONSE: THE COMMENTER INDICATED THAT DEPTH CHANGES SINCE LAST DREDGING INDICATES A SEDIMENTATION RATE OF 
3.0-3.7 CM/YR INSTEAD OF THE 1.26 CM/YR INDICATED BY 210PB OR THE VALUE OF 0.43 CM/YR USED IN THE FEASIBILITY 
STUDY. A LOWER SEDIMENTATION RATE WAS USED BECAUSE EXISTING INFORMATION ON THE LOADING RATE OF MATERIAL FROM 
THE TWO MAJOR DRAINS AT THE HEAD OF THE WATERWAY INDICATED MUCH GREATER DISCHARGES OF PARTICULATE MATERIAL IN 
THE PAST. THIS CHANGE IN SEDIMENT ACCUMULATION CONFOUNDS INTERPRETATIONS OF 210PB DATA, BECAUSE THE 210PB 
DATING MODEL ASSUMES CONSTANT SEDIMENT ACCUMULATION (ON THE AVERAGE) OVER THE TIME PERIOD THAT IS BEING 
DATED. SIMILARLY, IF THE AVERAGE SEDIMENTATION RATE WAS USED (ON THE BASIS OF THE DREDGING HORIZON), THE 
SEDIMENTATION RATE WOULD ALSO BE GREATLY OVERESTIMATED. 

8. SEDIMENT REMEDIAL ALTERNATIVES 

SEDIMENT REMEDIATION IS ONE OF THE MAJOR COMPONENTS OF THE SITE CLEANUP. COMMENTS REGARDING REMEDIAL 
ALTERNATIVES INCLUDED DISCUSSION OF EVALUATION CRITERIA USED IN THE FEASIBILITY STUDY, THE FEASIBILITY AND 
IMPACTS OF DREDGING, NATURAL RECOVERY, AND MONITORING REQUIREMENTS. MOST OF THE COMMENTS WERE MADE BY THE 
MAJOR PRPS, BOTH INDIVIDUALLY AND TOGETHER (AS THE COMMENCEMENT BAY GROUP). IN GENERAL, COMMENTS OF THE PRPS 
QUESTIONED THE NEED FOR, AND FEASIBILITY OF, REMEDIAL ACTIONS. 

8.1 COMMENTS ON THE PERMANENCE OF CONFINEMENT OPTIONS 

8.1.1 THE FEASIBILITY STUDY IS CLEAR IN RECOGNIZING THAT NONE OF THE CONFINEMENT OPTIONS MEET THE SARA 
PREFERENCE FOR A PERMANENT SOLUTION. 

RESPONSE: THE REMEDY SELECTED IN THIS RECORD OF DECISION IS INTENDED TO PROVIDE A PERMANENT SOLUTION TO 
CB/NT SEDIMENT PROBLEMS. (SEE RESPONSE TO COMMENT 1.1.1 AND FURTHER DISCUSSION IN SECTION 11.4 OF THE 
DECISION SUMMARY REGARDING DIFFERENCES BETWEEN PERMANENT SOLUTIONS AND UTILIZATION OF PERMANENT TREATMENT 
TECHNOLOGIES.) 

8.2 COMMENTS ON THE FEASIBILITY OF CONFINEMENT OPTIONS 

8.2.1. THE FEASIBILITY STUDY DOES NOT IDENTIFY FEASIBLE AND COST-EFFECTIVE DISPOSAL SITES. SITE-SPECIFIC 
DATA ARE NOT DETAILED ENOUGH TO IDENTIFY THE DISPOSAL SITE CAPACITY NEEDED AND AVAILABLE. DISPOSAL SITE 
BATHYMETRY, CALCULATED CAPACITY, DIKING CONFIGURATION AND VOLUME, AND OTHER GEOTECHNICAL CONSIDERATIONS ARE 



REQUIRED EVALUATION CRITERIA INSTEAD OF SPECIFYING AN UNIDENTIFIED UPLAND SITE WITHIN A 3-MILE RADIUS. 

RESPONSE: THE ASSESSMENT OF DISPOSAL SITE AVAILABILITY WILL CHANGE DEPENDING ON CHANGES IN ALTERNATIVE USES 
OF THE SITE AND ESTIMATES OF TOTAL VOLUMES OF MATERIAL TO BE DREDGED AS PART OF SEDIMENT REMOVAL ACTION. THE 
SELECTED REMEDY INCLUDES A SUITE OF CONTAINMENT OPTIONS WHICH INCLUDE SOME WITH DEFINITE DISPOSAL SITE 
AVAILABILITY (E.G., CONFINED AQUATIC DISPOSAL IN WATERWAYS). ALL OF THE CANDIDATE SITES IN THE FEASIBILITY 
STUDY ARE LOCATED NEAR THE PROBLEM AREAS AND REPRESENT NEAR-MINIMUM TRANSPORTATION COSTS. FINAL SELECTION OF 
A DISPOSAL SITE FOR EACH PROBLEM AREA IS MOST APPROPRIATELY DECIDED DURING REMEDIAL DESIGN WHEN MORE ACCURATE 
DATA ON SEDIMENT VOLUMES ARE AVAILABLE. 

8.2.2. THE PROPOSED REMEDY DOES NOT ADEQUATELY TAKE INTO ACCOUNT THE LACK OF SUITABLE, AVAILABLE ONSITE 
DISPOSAL CAPACITY. 

RESPONSE: THE SELECTED REMEDY INCLUDES A SUITE OF CONTAINMENT OPTIONS WHICH INCLUDE SOME WITH BUILT-IN 
DISPOSAL SITE AVAILABILITY. THE OPTIONS ARE CONSIDERED EQUALLY PROTECTIVE AND FEASIBLE. EPA RECOGNIZES THAT 
THE CONTAINMENT OPTION SELECTED FOR EACH WATERWAY WILL FORCE CERTAIN ECONOMIC/DEVELOPMENT CHOICES BY PRPS. 
THE AGENCIES DO NOT SEE THE NEED TO SPECIFY DISPOSAL SITES IN THE RECORD OF DECISION. 

8.2.3. BLAIR WATERWAY SLIP 1 IS NOT AVAILABLE FOR NEARSHORE DISPOSAL OR OF INADEQUATE CAPACITY. THE WHEELER 
OSGOOD WATERWAY, THE ST. PAUL WATERWAY, AND THE HYLEBOS DISPOSAL SITE #1 ARE SUGGESTED AS ALTERNATIVE SITES. 

RESPONSE: THE COMMENT NOTED THAT VOLUMES CITED IN THE FEASIBILITY STUDY ARE VARIOUS AND OVERESTIMATED EVEN 
PRESUMING A VERTICAL WALL AT THE OUTER END OF THE SLIP. A VERTICAL WALL IS UNREASONABLE, AND CONSTRUCTION OF 
A BERM WOULD FURTHER REDUCE SLIP CAPACITY. CAPACITY IS ESTIMATED TO BE 590,000 CUBIC YARDS FOR A 55-FOOT 
FILL AND 347,000 CUBIC YARDS FOR A 30-FOOT FILL. CHANGES IN THE PORT OF TACOMA'S INTENDED USE OF SLIP 1 HAVE 
OCCURRED SINCE THE COLLECTION OF DATA FOR THE FEASIBILITY STUDY, AND IT IS UNCERTAIN WHETHER THIS SITE WILL 
BE AVAILABLE FOR NEARSHORE DISPOSAL. 

NEARSHORE DISPOSAL HAS BEEN INCLUDED AS ONE OF THE FOUR CONFINEMENT OPTIONS WITHIN THE SELECTED REMEDY. AS A 
GENERAL POLICY FOR THE CB/NT SITE, EPA WOULD PREFER THAT THE NEARSHORE DISPOSAL OPTION ONLY BE UTILIZED IN 
CONJUNCTION WITH PROJECTS THAT WOULD OTHERWISE BE PERMITTED COMMERCIAL DEVELOPMENT. THE INTENT OF THIS 
POLICY IS TO MINIMIZE UNNECESSARY IMPACT TO NEARSHORE HABITAT, CONSISTENT WITH THE PROVISIONS OF THE CLEAN 
WATER ACT SECTION 404. THEREFORE, THE USE OF THESE OTHER AREAS AS POTENTIAL NEARSHORE DISPOSAL SITES WOULD 
BE LIMITED ACCORDING TO THE CB/NT POLICY TO MINIMIZE IMPACT TO INTERTIDAL AND NEARSHORE AREAS. 

8.2.4. THE FEASIBILITY STUDY INCORPORATES UNREALISTIC GOALS OF CLEAN SEDIMENT AVAILABILITY. AN ESTIMATE OF 
THE QUANTITY OF CAPPING MATERIAL NEEDED AND AVAILABLE SHOULD BE MADE. 

RESPONSE: THE VOLUME OF CLEAN SEDIMENT REQUIRED VARIES WITH THE ALTERNATIVE. FOR IN SITU CAPPING, THE 
ENTIRE PROBLEM AREA MUST BE COVERED WITH A CAP OF 3-6 FEET IN DEPTH, OR A TOTAL OF 792,000 TO 1,548,000 CUBIC 
YARDS. FOR NEARSHORE AND UPLAND DISPOSAL, ONLY THE INTERTIDAL AREA MUST BE CAPPED (FOR HABITAT MITIGATION), 
REQUIRING A TOTAL OF 32,000-64,000 CUBIC YARDS. FOR IN-WATERWAY CAD, OVERDREDGED SEDIMENT WILL BE USED FOR 
CAPPING. 

8.2.5. USE OF DEEP-WATER CAD IS UNPROVEN, AND EXPERIENCE SUGGESTS IT WILL NOT RELIABLY ELIMINATE EXPOSURE OF 
BIOTA TO TOXICS. 

RESPONSE: ALTHOUGH DEEP-WATER CAD SITES HAVE EFFECTIVELY BEEN USED IN OTHER SITES, IT IS NOT INCLUDED IN THE 
SELECTED REMEDY FOR THE CB/NT SITE. 

8.2.6. SPECIFICATION OF THE USE OF NEW TECHNOLOGIES IN ST. PAUL WATERWAY, FOR WHICH THE PREFERRED 
ALTERNATIVE IS NATURAL RECOVERY, IS NOT APPROPRIATE, AND SHOULD NOT BE INCLUDED IN THE RECORD OF DECISION. 

RESPONSE: NO SUCH TECHNOLOGY IS SPECIFIED IN THE SELECTED REMEDY. THE REMEDIAL ACTION UNDERTAKEN IN THE ST. 
PAUL WATERWAY AREA BY SIMPSON TACOMA KRAFT INCLUDED CONTAINMENT OF CONTAMINATED SEDIMENTS BEHIND A BERM, 
CAPPING WITH CLEAN MATERIAL, AND HABITAT RESTORATION. THE PROPOSED PLAN WAS REVIEWED BY APPROPRIATE AGENCIES 
AND WAS IMPLEMENTED IN A TIMELY MANNER. THE BENEFITS OF TIMELY REMEDIATION, HABITAT RESTORATION, AND AN 
ENGINEERED CAP DESIGN THAT WILL BE MONITORED OUTWEIGHED ANY CONCERNS FOR THE USE OF REMEDIAL TECHNOLOGIES 
OVER NATURAL RECOVERY. 

8.2.7. THE RECORD OF DECISION SHOULD ACKNOWLEDGE THAT THE PREFERRED ALTERNATIVE FOR ST. PAUL WATERWAY 
(SOURCE CONTROL, A NEW OUTFALL, AND REMEDIAL ACTION) HAS BEEN SUCCESSFULLY IMPLEMENTED. 

RESPONSE: THE COMMENT IS NOTED. THE RECORD OF DECISION INCLUDES A DESCRIPTION OF CLEANUP ACTIVITIES 
COMPLETED IN ST. PAUL WATERWAY. 

8.2.8. THE FEASIBILITY STUDY DID NOT IDENTIFY FEASIBLE DREDGING TECHNOLOGY FOR THE RUSTON-PT. DEFIANCE 



SHORELINE. 

RESPONSE: THE RUSTON-PT. DEFIANCE SHORELINE HAS BEEN REMOVED FROM THE LIST OF PROBLEM AREAS TO BE ADDRESSED 
BY THIS RECORD OF DECISION. 

8.2.9. SOME AREAS TO BE DREDGED ARE UNDER PIERS; THE FEASIBILITY STUDY DOES NOT IDENTIFY FEASIBLE OR 
COST-EFFECTIVE REMEDIATION TECHNIQUES FOR THESE AND OTHER OBSTRUCTED AREAS. THE COMMENT NOTED THAT THE SIDE 
SLOPES OF SITCUM WATERWAY ARE COVERED WITH RIPRAP; ALTERNATIVES FOR REMOVAL ARE COSTLY AND POSE A RISK TO 
EXISTING PIER STRUCTURES. 

RESPONSE: THE EXTENT OF CONTAMINATION OF EACH PROBLEM AREA WILL BE FURTHER EVALUATED DURING SEDIMENT 
REMEDIAL DESIGN. IF SEDIMENT PROBLEMS ARE INDICATED IN AREAS SUCH AS SIDE SLOPES, UNDER PIERS, AND IN OTHER 
OBSTRUCTED AREAS, SPECIAL REMEDIATION TECHNIQUES MAY HAVE TO BE DEVELOPED TO MEET THE PERFORMANCE-BASED 
CRITERIA. ALTERNATIVE TECHNOLOGIES, INCLUDING THOSE NOT COMMONLY USED IN PUGET SOUND, SUCH AS MUD CATS, MAY 
BE APPLIED IN PIER AREAS; IN SITU CAPPING MAY ALSO BE SELECTED AS AN ALTERNATIVE TO SEDIMENT REMOVAL. 
HOWEVER, REMEDIAL ACTION IN AREAS COVERED WITH RIPRAP IS UNLIKELY EXCEPT PERHAPS IF IT IS A COMPONENT OF A 
SOURCE CONTROL ACTION. 

8.2.10. THE FEASIBILITY STUDY DOES NOT IDENTIFY FEASIBLE OR COST EFFECTIVE REMEDIAL ALTERNATIVES FOR THE 
HEAD OF HYLEBOS WATERWAY. THE FEASIBILITY STUDY RECOMMENDED DREDGING AND CONFINED AQUATIC DISPOSAL AT THE 
MOUTH OF THE WATERWAY, AND DREDGING AND NEARSHORE DISPOSAL FOR THE HEAD, AT APPROXIMATELY 3 TIMES THE 
ESTIMATED COST OF CONFINED AQUATIC DISPOSAL. 

RESPONSE: THE SELECTED REMEDY HAS BEEN MODIFIED TO ADDRESS SUCH CONCERNS. THE REMEDY SELECTED IN THIS 
RECORD OF DECISION SPECIFIES A RANGE OF CONTAINMENT OPTIONS AS THE SEDIMENT REMEDIAL ACTION ELEMENT RATHER 
THAN SPECIFYING A PERFORMANCE-BASED REMEDY OR A SINGLE CONTAINMENT ALTERNATIVE. 

8.3 COMMENTS ON THE IMPACTS OF DREDGING AND DISPOSAL 

8.3.1. REMEDIAL DREDGING DESTROYS BENTHIC HABITAT, RESUSPENDS SEDIMENT, AND RELEASES TOXINS. 

RESPONSE: REMEDIAL DREDGING IS TO BE CONDUCTED IN AREAS IN WHICH THE HABITAT HAS ALREADY BEEN DEGRADED 
BEYOND ITS ABILITY TO SUPPORT A HEALTHY BENTHIC COMMUNITY AS MEASURED BY OBJECTIVE STATISTICAL ANALYSIS OF IN 
SITU ABUNDANCES OF BENTHIC MACROINVERTEBRATES. IN WATERWAY CONFINED AQUATIC DISPOSAL WILL RESULT IN THE 
DISTURBANCE AND BURIAL OF EXISTING COMMUNITIES, BUT THE CLEAN MATERIAL TO BE USED FOR CAPPING WILL PROVIDE 
HABITAT FOR THE REESTABLISHMENT OF A HEALTHY BENTHIC COMMUNITY. USE OF A MODIFIED, WATERTIGHT CLAMSHELL 
DREDGE AND A HYDRAULIC DREDGE WILL REDUCE RESUSPENSION OF SEDIMENTS AND RELEASE OF TOXICS TO THE MAXIMUM 
EXTENT PRACTICABLE. 

8.3.2. NEARSHORE DISPOSAL MUST ADHERE TO THE POLICY OF NO NET LOSS OF WETLAND HABITAT. 

RESPONSE: NEARSHORE DISPOSAL HAS BEEN ADOPTED AS ONE OPTION FOR CONFINEMENT. THE SELECTION OF AN 
APPROPRIATE NEARSHORE DISPOSAL SITE (IF APPROPRIATE), AND THE PROTECTION OF WETLAND HABITAT, MUST BE 
CONSIDERED DURING THE REMEDIAL DESIGN FOR EACH PROBLEM AREA. NEARSHORE DISPOSAL IS ONLY CONSIDERED 
APPROPRIATE IF IT CAN BE INCORPORATED WITH AN APPROVED DEVELOPMENT PROJECT. 

8.3.3. CONCENTRATION DATA USED FOR ESTABLISHING PREFERRED ALTERNATIVES (PARTICULARLY FOR THE TURNING BASIN 
AT THE HEAD OF HYLEBOS) ARE OUTDATED IMMEDIATELY BY THE BOTTOM DISTURBANCE CAUSED BY VESSELS. 

RESPONSE: THE PROXIMITY OF SEDIMENT CONTAMINATION TO SUSPECTED OR IDENTIFIED SOURCES SUGGESTS THAT SEDIMENT 
REWORKING DOES NOT DISPERSE CONTAMINATED SEDIMENT OVER LARGE GEOGRAPHIC AREAS. SEDIMENT SAMPLING DURING 
REMEDIAL DESIGN WILL DETERMINE THE EXTENT OF SEDIMENT REDISTRIBUTION AT THE HEAD OF HYLEBOS WATERWAY. THIS 
EFFORT WILL INCLUDE SAMPLING AT DEPTH IN SEDIMENT CORES TO CHARACTERIZE THE ENTIRE VOLUME OF MATERIAL 
REQUIRING REMEDIATION. 

8.4. COMMENTS ON COST AND VOLUME ESTIMATES 

8.4.1. THE FEASIBILITY STUDY CONSISTENTLY UNDERESTIMATES COSTS AS A RESULT OF UNDERESTIMATING THE SEDIMENT 
VOLUMES DUE TO SWELLING AND OVERDREDGING; UNDERESTIMATION OF UNIT COSTS FOR DREDGING, TRANSPORTATION, AND 
DISPOSAL; OMISSION OF COSTS FOR HABITAT MITIGATION, WATER COLUMN MONITORING, SITE PREPARATION, 
MOBILIZATION/DEMOBILIZATION COSTS RELATED TO EQUIPMENT TYPE, AND PREDESIGN SEDIMENT MONITORING; 
UNDERESTIMATION OF MONITORING COSTS; OMISSION OF SOURCE CONTROL COSTS; OMISSION OF ECONOMIC COSTS OF DREDGING 
IN ACTIVE WATERWAYS, AND OMISSION OF ECONOMIC COSTS OF LIMITATIONS ON USE OF NEARSHORE AREAS DUE TO 
STRUCTURAL COMPOSITION OF DREDGE SPOIL. 

RESPONSE: SEVERAL COMMENTERS PRESENTED ALTERNATIVE SITE-SPECIFIC COSTS FOR THE PROBLEM AREAS, WITH A TOTAL 
COST ALMOST THREE TIMES AS HIGH AS IN THE FEASIBILITY STUDY. REVISED COST ESTIMATES WERE CONDUCTED FOR THE 



FOUR CONFINEMENT OPTIONS SELECTED IN THE RECORD OF DECISION, AND ARE PRESENTED IN SECTION 10.4 OF THE MAIN 
TEXT. 

8.4.2. DREDGING VOLUMES SPECIFIED IN THE FEASIBILITY STUDY ARE UNDERESTIMATED. THE NEED FOR OVERDREDGING TO 
EXCAVATE TO THE DEPTHS SPECIFIED IN THE FEASIBILITY STUDY WILL INCREASE DREDGED MATERIAL VOLUME. SWELLING, 
SPREADING, AND MOUNDING OF DREDGED MATERIAL WILL ALSO INCREASE THE VOLUME OF MATERIAL TO BE DISPOSED. 

RESPONSE: VOLUME ESTIMATES WERE BASED ON A FOUR-FOOT DREDGING LIFT. AS CONTAMINATED SEDIMENTS ARE GENERALLY 
CONFINED TO THE UPPER ONE TO THREE FEET, VOLUME CALCULATIONS BASED ON THE REMOVAL OF A FOUR-FOOT LIFT 
INCORPORATES AN OVERDREDGING ALLOWANCE. SWELLING OF SEDIMENTS IS AN EFFECT NOT ACCOUNTED FOR IN THE 
COMPARISON OF ALTERNATIVES AND PRELIMINARY COST ANALYSIS PRESENTED IN THE FEASIBILITY STUDY. SWELLING HAS ITS 
PRINCIPAL EFFECT ON TRANSPORTATION COST; SEDIMENTS ARE EXPECTED TO RECOMPACT UPON DISPOSAL. ALTERNATIVE 
VOLUME ESTIMATES PRESENTED BY COMMENTERS NEGLECTED SEDIMENT RECOMPACTION. THIS WAS ACCOUNTED FOR IN THE 
REVISED COST ESTIMATES PROVIDED IN THE RECORD OF DECISION. THE ACTUAL EXTENT (AND THUS VOLUME) OF EACH 
PROBLEM AREA WILL HAVE TO BE FURTHER REFINED DURING REMEDIAL DESIGN, BASED ON ADDITIONAL SAMPLING. 

8.4.3. THE BOTTOM TOPOGRAPHY OF THE CONFINED AQUATIC DISPOSAL SITE IS SLOPING RATHER THAN FLAT, AND DIKING 
MAY NOT BE FEASIBLE. DIKE CONSTRUCTION MAY CONSUME MOST OF THE STATED CAPACITY OF THE CONFINED AQUATIC 
DISPOSAL SITE. 

RESPONSE: NEW INFORMATION REGARDING THE BROWN'S POINT CONFINED AQUATIC DISPOSAL SITE PROPOSED IN THE 
FEASIBILITY STUDY DOES SUGGEST THAT IT WOULD BE UNSUITABLE. USE OF THE BROWN'S POINT CONFINED AQUATIC 
DISPOSAL SITE, HOWEVER, IS NOT AMONG THE PREFERRED ALTERNATIVES IDENTIFIED IN THE FINAL RECORD OF DECISION 
DUE TO CONCERNS REGARDING THE ABILITY TO ACCURATELY PLACE AND MONITOR CONTAMINATED SEDIMENTS AT GREAT DEPTH, 
AND DUE TO CONFLICTS WITH THE CERCLA PREFERENCE TO AVOID OFFSITE DISPOSAL OF UNTREATED WASTES. 

8.5 COMMENTS ON THE COST-EFFECTIVENESS OF SEDIMENT REMEDIAL ACTION 

8.5.1. THE PERFORMANCE-BASED RECORD OF DECISION MUST IDENTIFY FEASIBLE AND COST-EFFECTIVE REMEDIAL ACTIONS, 
NOT SIMPLY SPECIFY CLEANUP STANDARDS. 

RESPONSE: ALTHOUGH BASED ON PERFORMANCE OBJECTIVES, THE CB/NT RECORD OF DECISION SPECIFIES CONFINEMENT AS 
THE PREFERRED DISPOSAL ALTERNATIVE FOR CONTAMINATED SEDIMENTS, INCLUDING FOUR OPTIONS (I.E., IN SITU CAPPING, 
CONFINED AQUATIC DISPOSAL, NEARSHORE DISPOSAL, AND UPLAND DISPOSAL). EACH OF THESE OPTIONS HAS PROVEN 
FEASIBLE AND COST-EFFECTIVE AT OTHER SITES. THE INCLUSION OF DISPOSAL OPTIONS IN THE RECORD OF DECISION 
ALLOWS PRPS TO SELECT THE MOST APPROPRIATE DISPOSAL STRATEGY FOR EACH PROBLEM AREA. RECORDS OF DECISION HAVE 
BEEN ISSUED IN OTHER CIRCUMSTANCES (E.G., THE COLBERT LANDFILL SITE IN COLBERT, WASHINGTON) THAT ALLOW 
FLEXIBILITY IN THE REMEDIAL DESIGN/REMEDIAL ACTION PHASE. 

8.5.2. ACCORDING TO EPA'S FIGURES, CONFINED AQUATIC DISPOSAL IS ABOUT 1/3 THE COST OF NEARSHORE DISPOSAL AND 
MUCH MORE LIKELY TO BE FEASIBLE, GIVEN THE LACK OF NEARSHORE DISPOSAL SITES. THEREFORE, CONFINED AQUATIC 
DISPOSAL IS MORE COST-EFFECTIVE THAN NEARSHORE DISPOSAL. 

RESPONSE: THE RECORD OF DECISION SPECIFIES FOUR CONFINEMENT OPTIONS FOR REMEDIATION OF CONTAMINATED 
SEDIMENTS AND THUS ALLOWS FLEXIBILITY IN SELECTING THE MOST APPROPRIATE OPTION FOR EACH PROBLEM AREA. AS THE 
COMMENTER NOTES, COST AND AVAILABILITY OF DISPOSAL SITES WILL BE KEY FACTORS IN THIS SELECTION PROCESS. 

8.5.3. THE BENEFITS OF REMEDIAL ACTION HAVE NOT BEEN CLEARLY IDENTIFIED AND DEMONSTRATED TO EXCEED THE 
COSTS. 

RESPONSE: CERCLA DOES NOT MANDATE THAT INDIVIDUAL REMEDIAL ACTIONS BE SELECTED BASED ON THE RESULT OF A 
COST-BENEFIT ANALYSIS; A CONSENSUS ON ASSIGNMENT OF MONETARY VALUES TO ENVIRONMENTAL QUALITY AND HUMAN HEALTH 
IS IMPOSSIBLE TO ACHIEVE. COST IS MERELY A BALANCING CRITERION FOR CONSIDERATION OF REMEDIES THAT ARE 
OTHERWISE EQUALLY PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT. 

9. IMPLEMENTATION AND MONITORING 

A NUMBER OF COMMENTS WERE RECEIVED ON THE PROCESS FOR IMPLEMENTING KEY ELEMENTS OF THE SELECTED REMEDY, 
PARTICULARLY SOURCE AND SEDIMENT MONITORING. COMMENTS ON THESE TOPICS WERE RECEIVED FROM VARIOUS PRPS, AND 
FEDERAL AND STATE AGENCIES. COMMENTS GENERALLY ADDRESSED THE TIMING AND SUITABILITY OF THE 10-YEAR RECOVERY 
PERIOD, THE ROLE OF ROUTINE DREDGING, AND THE PROCESS FOR IMPLEMENTING MONITORING PROGRAMS AND INTERPRETING 
MONITORING DATA. 

9.1 COMMENTS ON TIMING OF SOURCE CONTROL, SEDIMENT REMEDIAL ACTION, AND NATURAL RECOVERY 

9.1.1. STORMWATER DRAINS AND OTHER NONPOINT SOURCES OF POLLUTION ARE NOT IDENTIFIED OR WILL NOT BE 



CONTROLLED UNTIL AFTER OTHER SOURCES, AND THEREFORE SEDIMENT REMEDIATION WILL NOT BE EFFECTIVE. THE 
OBLIGATION FOR STORMWATER SOURCE CONTROL MUST BE ESTABLISHED BY THE RECORD OF DECISION. 

RESPONSE: STORMWATER DRAINS HAVE BEEN IDENTIFIED, AND A MONITORING PROGRAM ADMINISTERED BY ECOLOGY IS TO 
IDENTIFY THOSE TO WHICH SOURCE CONTROL SHALL BE APPLIED. DETAILS OF THE SOURCE CONTROL ELEMENT ARE DESCRIBED 
IN THE RESPONSE TO COMMENTS 6.1.1 AND 6.2.1. SEDIMENT REMEDIATION IN A PROBLEM AREA CANNOT PROCEED UNTIL 
ADEQUATE SOURCE CONTROL IS ACHIEVED IN THAT PROBLEM AREA. 

9.1.2. THE 10-YEAR PERIOD FOR NATURAL RECOVERY APPEARS TO BE ARBITRARY AND UNJUSTIFIED. 

RESPONSE: THE REMEDIATION OF ALL SEDIMENTS IN THE CB/NT SITE WITH CONTAMINANT CONCENTRATIONS AT OR ABOVE THE 
CLEANUP GOALS WAS CONSIDERED INAPPROPRIATE BECAUSE REMEDIATION OF ALL SUCH SEDIMENTS MAY RESULT IN MORE 
ENVIRONMENTAL DISRUPTION (THROUGH DREDGING AND CAPPING ACTIVITIES) THAN MIGHT BE EXPECTED IF SOME OF THE LESS 
CONTAMINATED SEDIMENTS WERE ALLOWED TO RECOVER NATURALLY. IN ADDITION, THE COST OF REMEDIATING MARGINALLY 
CONTAMINATED AREAS COULD NOT BE JUSTIFIED IN ALL CASES. TO ACHIEVE A BALANCE BETWEEN PROTECTION OF HUMAN 
HEALTH AND THE ENVIRONMENT, AND COST-EFFECTIVENESS, THE FEASIBILITY STUDY EMPLOYED A SEDIMENT RECOVERY MODEL 
(SEDCAM) TO DEFINE AREAS OF THE CB/NT SITE THAT WOULD BE EXPECTED TO RECOVER WITHIN A 10-YEAR PERIOD. 

MANY COMMENTERS SUGGESTED ALTERNATIVE NATURAL RECOVERY PERIODS, RANGING FROM 2 TO 25 YEARS. SOME SUGGESTED 
THAT NATURAL RECOVERY SHOULD BE ALLOWED TO PROCEED FOR 10 OR MORE YEARS EVEN IN THE MOST HIGHLY CONTAMINATED 
AREAS BEFORE REMEDIAL ACTION IS UNDERTAKEN. THE 10-YEAR RECOVERY PERIOD WAS SELECTED BY ECOLOGY AND EPA TO 
DEFINE AREAS REQUIRING SEDIMENT REMEDIATION. THE 10-YEAR RECOVERY PERIOD WAS SELECTED BASED ON ASSUMPTIONS 
ABOUT SOURCE CONTROL, THE RATE OF ACCUMULATION OF NEW SEDIMENT, AND THE DEGREE OF MIXING OF OLD AND NEW 
SEDIMENT BECAUSE OF BURROWING ORGANISMS AND PHYSICAL PROCESSES. CONTROL OF ALL PRIORITY SOURCES IN THE CB/NT 
SITE IS PLANNED ACCORDING TO THE IMPLEMENTATION SCHEDULES IN APPENDIX C. MAXIMUM ENVIRONMENTAL AND HUMAN 
HEALTH BENEFIT WILL BE DERIVED IN A COST-EFFECTIVE MANNER BY REMEDIATING THE MOST CONTAMINATED SEDIMENT SITES 
FIRST, BECAUSE OF THE TIME REQUIRED FOR FULL IMPLEMENTATION OF SOURCE CONTROL. THE RESULTS OF THE SEDCAM 
MODELING INDICATE THAT SOME SEDIMENTS WILL RECOVER NATURALLY DURING A 10-YEAR PERIOD, AND THEREFORE, DO NOT 
WARRANT FURTHER DISRUPTION BY SEDIMENT REMEDIAL ACTION. SUCH ACTIONS WOULD ALSO BE LESS COST-EFFECTIVE IN 
THE SHORT-TERM. SEDIMENT MONITORING WILL BE IMPLEMENTED TO VERIFY THE RESULTS OF SEDCAM MODELING. THE 
RESULTS OF MODELING WILL BE PERIODICALLY EVALUATED TO DETERMINE THE STATUS OF SEDIMENT RECOVERY AND THE 
POTENTIAL NEED FOR ADDITIONAL SOURCE CONTROL MEASURES OR SEDIMENT REMEDIATION. 

9.2. COMMENTS ON TIME SCHEDULES 

9.2.1. TIMETABLES FOR REMEDIAL ACTION DO NOT GIVE AN ADEQUATE ALLOWANCE FOR THE COMPLETION OF SOURCE 
CONTROL. 

RESPONSE: UPDATED VERSIONS OF THE IMPLEMENTATION SCHEDULES PRESENTED IN THE INTEGRATED ACTION PLAN (PTI 
1988) ARE PROVIDED IN APPENDIX C. SCHEDULES HAVE BEEN REVISED TO REFLECT MORE RECENT INFORMATION ON THE 
STATUS OF SOURCE IDENTIFICATION AND CONTROL ACTIVITIES. THESE SCHEDULES WERE DEVELOPED FOR PLANNING 
PURPOSES, AND DEPEND ON CONTINUING RESOURCE AVAILABILITY, SUCCESSFUL NEGOTIATIONS WITH PRPS, AND TIMELY 
IMPLEMENTATION OF SOURCE CONTROL. 

9.2.2 COMMENTS ON THE DRAFT FEASIBILITY STUDY ARE FAR REACHING AND CANNOT TRULY BE ADEQUATELY ADDRESSED AND 
RESPONDED TO IN JUST A FEW MONTHS (I.E., BY SUMMER OR EARLY FALL OF 1989). 

RESPONSE: THE AGENCIES HAVE REVIEWED AND CONSIDERED ALL COMMENTS. ALL COMMENTS THAT WERE CONSIDERED GERMANE 
TO THE SELECTION OF REMEDY HAVE BEEN SUMMARIZED AND RESPONDED TO IN THIS RESPONSIVENESS SUMMARY. OTHER 
COMMENTS THAT WERE NOT GERMANE TO THE SELECTION OF THE REMEDY BUT THAT MAY BE IMPORTANT FOR REMEDIAL DESIGN, 
REMEDIAL ACTION, OR ADDITIONAL SOURCE CONTROL ARE SUMMARIZED IN SECTION IV AND ARE LISTED IN THE ANNOTATED 
BIBLIOGRAPHY IN SECTION V. 

9.2.3 WHEN THE PROPOSED 10-YEAR CLOCK FOR NATURAL REMEDIATION STARTS IS NOT CLEARLY STATED. IT IS ESSENTIAL 
THAT THE SEQUENCE OF ALL EVENTS BE CLEARLY ESTABLISHED. 

RESPONSE: THE BEGINNING OF THE 10-YEAR TIME PERIOD FOR NATURAL RECOVERY WILL COINCIDE WITH IMPLEMENTATION OF 
SEDIMENT REMEDIAL ACTIONS, WHICH WILL BEGIN AFTER CONTROL OF MAJOR SOURCES AS DESCRIBED IN COMMENT 6.3.1. 
FOR PROBLEM AREAS WHERE THE ENTIRE AREA OF SEDIMENT EXCEEDING SEDIMENT QUALITY OBJECTIVES IS PREDICTED TO 
RECOVERY NATURALLY IN 10 YEARS, THE RECOVERY PERIOD WILL BEGIN AFTER THE BASELINE MONITORING PROGRAM (WHICH 
MAY CORRESPOND TO REMEDIAL DESIGN SAMPLING). ADEQUATE RECOVERY IN NATURAL RECOVERY AREAS IS TO BE CONFIRMED 
BY BIOLOGICAL AND CHEMICAL TESTING AS PART OF REQUIRED MONITORING. IF THE AGENCIES DETERMINE FROM THESE 
MONITORING DATA THAT ADEQUATE RECOVERY HAS NOT OCCURRED IN THE DESIGNATED TIMEFRAME, THEN REMEDIATION MAY BE 
REQUIRED EVEN IF THE AREA WAS ORIGINALLY PREDICTED TO RECOVERY NATURALLY. 

9.2.4. FURTHER TESTING AND EVALUATION IS MANDATED TO IDENTIFY AND QUANTIFY "TOXIC HOT SPOTS" BEFORE 
IMPLEMENTING REMEDIAL ACTION. 



RESPONSE: REFINEMENT OF THE AREAL EXTENT AND SEVERITY OF CONTAMINATION WILL BE REFINED DURING REMEDIAL 
DESIGN SAMPLING. 

9.3. COMMENTS ON ROUTINE DREDGING PROJECTS 

9.3.1. MAINTENANCE AND DEVELOPMENT DREDGED MATERIAL WHICH PASSES PSDDA REQUIREMENTS SHOULD BE ALLOWED TO GO 
TO THE PSDDA DISPOSAL SITES. 

RESPONSE: THIS COMMENT ASSUMES SEPARATION OF SEDIMENT INTO SUITABLE AND UNSUITABLE CATEGORIES FOR OPEN-WATER 
DISPOSAL BY APPLYING PSDDA TESTING METHODS. IT IS RECOGNIZED THAT CLAMSHELL DREDGES HAVE A HORIZONTAL 
ACCURACY SUFFICIENT TO MAINTAIN SEPARATION OF SEDIMENTS. MAINTENANCE AND DEVELOPMENT DREDGING WASTE IS 
ALLOWED AT PSDDA SITES IF IT MEETS PSDDA DISPOSAL GUIDELINES FOR OPEN-WATER UNCONFINED DISPOSAL. CERCLA 
ACTIONS DO NOT COVER ROUTINE MAINTENANCE DREDGING ACTIVITIES. 

9.3.2. MAINTENANCE DREDGING MAY REMOVE CONTAMINATED SEDIMENT, MAKING REMEDIAL DREDGING UNNECESSARY. 

RESPONSE: FEASIBILITY AND COST ANALYSES HAVE BEEN PREPARED PRESUMING THAT ALL SEDIMENTS IN PROBLEM AREAS, 
EVEN THOSE IN CHANNELS THAT MAY BE SUBJECT TO MAINTENANCE DREDGING, WILL BE REMOVED BY REMEDIAL ACTION 
DREDGING. AS THE EXTENT AND SCHEDULE OF MAINTENANCE DREDGING IS UNKNOWN, THIS IS A CONSERVATIVE ASSUMPTION, 
AND ALLOWS PLANNING FOR WORST-CASE REMEDIAL ACTIONS. IT IS NOT LIKELY THAT MAINTENANCE DREDGING WILL MAKE 
REMEDIAL DREDGING UNNECESSARY, BECAUSE FOR THE EIGHT CB/NT PROBLEM AREAS DESCRIBED IN THIS RECORD OF 
DECISION, ANY MATERIAL THAT IS NOT PREDICTED TO RECOVER NATURALLY AND THAT DOES NOT PASS PSDDA GUIDELINES FOR 
OPEN-WATER UNCONFINED DISPOSAL, WILL BE REMEDIATED AS PART OF A SUPERFUND ACTION. 

9.3.3. ADDITIONAL VOLUMES OF CONTAMINATED MATERIAL AND DISPOSAL OPTIONS HAVE NOT BEEN RECOGNIZED FOR 
MAINTENANCE AND DEVELOPMENT DREDGING THAT MAY OCCUR IN SOME AREAS DESIGNATED FOR NATURAL RECOVERY. 

RESPONSE: CERCLA ACTIONS DO NOT COVER MAINTENANCE DREDGING. CONTAMINATED SEDIMENTS ENCOUNTERED DURING 
REMEDIAL DREDGING MUST BE DISPOSED OF IN ACCORDANCE WITH PSDDA OR OTHER APPLICABLE GUIDELINES. 

9.4. COMMENTS ON SOURCE MONITORING 

9.4.1. WASHINGTON DEPARTMENT OF TRANSPORTATION HAS PERFORMED REMEDIATION AND MONITORING OF TAR AND COPPER 
BORDERING CITY WATERWAY AND SHOULD NOT BE LISTED AS A PRP. 

RESPONSE: RUNOFF FROM INTERSTATE-5 IS THE PRIMARY SOURCE OF CONTAMINATION OF CONCERN RELATIVE TO WASHINGTON 
DEPARTMENT OF TRANSPORTATION, NOT THE CONTAMINANTS UNCOVERED AND REMOVED DURING CONSTRUCTION OF THE TACOMA 
SPUR. 

9.4.2. THE WASHINGTON DEPARTMENT OF TRANSPORTATION AND THE STATE OF WASHINGTON SHOULD BE LISTED AS PRPS, 
BASED ON AN ESTIMATE THAT INTERSTATE-5 CONTRIBUTES ABOUT 40 PERCENT OF THE POLLUTION ENTERING COMMENCEMENT 
BAY. 

RESPONSE: THIS COMMENT IS BEING CONSIDERED BY EPA IN ITS PRP SEARCH. 

9.4.3. THE FEASIBILITY STUDY DOES NOT ACKNOWLEDGE THE EFFICIENCY OF THE MANAGEMENT PRACTICES, INCLUDING 
SOURCE CONTROL, REMEDIAL ACTIONS, AND IMPLEMENTATION OF SECONDARY TREATMENT THAT HAVE ALREADY BEEN 
IMPLEMENTED AT THE ORE HANDLING FACILITIES ON SITCUM WATERWAY AND KRAFT MILL ON ST. PAUL WATERWAY. 

RESPONSE: THE FEASIBILITY STUDY FOCUSED ON SEDIMENT REMEDIAL ALTERNATIVES FOR THE NINE PROBLEM AREAS. THE 
INTEGRATED ACTION PLAN PROVIDED A GENERAL DESCRIPTION OF SOURCE CONTROL ACTIONS STILL NEEDED AT MAJOR 
SOURCES, BUT IT WAS NOT INTENDED TO PROVIDE A DETAILED HISTORY OF SOURCE CONTROL ACTIONS AT EACH FACILITY. 
IT IS THE RESPONSIBILITY OF ECOLOGY TO TRACK ENVIRONMENTAL MANAGEMENT ACTIVITIES AT EACH FACILITY, TO REVIEW 
PAST ACTIONS, TO DETERMINE WHAT ADDITIONAL SOURCE CONTROL MEASURES ARE NECESSARY, AND TO SEE THAT THOSE 
ADDITIONAL MEASURES ARE IMPLEMENTED. 

9.4.4. DEVELOPING STATE POLICY INDICATES THAT A SEDIMENT IMPACT ZONE MAY BE DESIGNATED FOR SOURCES THAT ARE 
IMPLEMENTING AKART, BUT ARE UNABLE TO MEET SEDIMENT CRITERIA WITHOUT UNREASONABLE COST. THE FEASIBILITY 
STUDY SHOULD ADDRESS: 1) HOW THE DECISION TO REQUIRE (OR NOT REQUIRE A SEDIMENT IMPACT ZONE WILL BE MADE; 2) 
WHAT TECHNICAL BASES ARE TO BE USED TO DEFINE THE AREA OF A SEDIMENT IMPACT ZONE; 3) WHAT EFFECT WILL A 
SEDIMENT IMPACT ZONE HAVE ON THE LONG TERM TIMING OF SEDIMENT REMEDIAL ACTIONS; 4) WHAT MONITORING OF A 
SEDIMENT IMPACT ZONE WILL BE REQUIRED; 5) WHAT LONG TERM REMEDIAL ACTIONS WILL BE REQUIRED WHERE A SEDIMENT 
IMPACT ZONE IS ESTABLISHED; 6) WHAT PARTIES WILL BE RESPONSIBLE FOR MONITORING AND, IN ESSENCE, STAND BEHIND 
THE SEDIMENT IMPACT ZONE. 

RESPONSE: GUIDELINES FOR THE DEVELOPMENT, OPERATION, AND CLOSURE OF A SEDIMENT IMPACT ZONE ARE BEING 
DEVELOPED BY ECOLOGY. THE SEDIMENT IMPACT ZONE POLICY WILL BE RECOGNIZED IN THE EVALUATION OF THE 



ACCEPTABILITY OF SOURCE CONTROLS THAT IS CONDUCTED PRIOR TO IMPLEMENTING SEDIMENT REMEDIATION. IF THE 
CONTINUED DISCHARGE RESULTING IN SEDIMENT CONTAMINATION IS CLEARLY IN THE PUBLIC INTEREST, A WASTEWATER 
DISCHARGE PERMIT MAY DEFINE A SPECIFIC SEDIMENT IMPACT ZONE FOR THE DISCHARGE, AND REQUIRE PERIODIC 
MAINTENANCE UNTIL BETTER METHODS OF TREATMENT CAN BE IDENTIFIED AND IMPLEMENTED. THIS PERMIT} WOULD NOT 
LIKELY DELAY CAPPING OR DREDGING CONTAMINATED SEDIMENTS BECAUSE SUCH CLEANUP ACTIONS PROVIDE A CLEAN BASELINE 
FOR MONITORING THE DISCHARGE. 

9.5. COMMENTS ON SEDIMENT MONITORING 

9.5.1. LOCATION OF A CONFINED AQUATIC DISPOSAL SITE IN COMMENCEMENT BAY MUST TAKE INTO ACCOUNT PSDDA SITING 
CONSIDERATIONS AND MONITORING. 

RESPONSE: THE SELECTION OF IN-WATERWAY CONFINED AQUATIC DISPOSAL AS THE PREFERRED ALTERNATIVE WILL NOT 
CONFLICT WITH THE PSDDA DISPOSAL SITE OR MONITORING LOCATIONS. 

9.5.2. MONITORING OF NEWLY EXPOSED SEDIMENT FOLLOWING DREDGING SHOULD NOT BE DONE UNLESS THERE IS AN 
EXPECTATION THAT THE NEW SURFACE WILL BE TOXIC. 

RESPONSE: MONITORING OF THE NEWLY EXPOSED SURFACE IS INTENDED TO CHARACTERIZE THE COMPLETENESS OF THE 
CLEANUP AND ESTABLISH A BASIS FOR LATER DETERMINING WHETHER NATURAL RECOVERY OR RECONTAMINATION IS TAKING 
PLACE, AND IF HABITAT RESTORATION IS SUCCESSFUL. 

9.5.3. MONITORING OF THE NEWLY EXPOSED SEDIMENT SHOULD BE DONE, BUT BY A SURFACE GRAB SAMPLE TAKEN 
IMMEDIATELY AFTER DREDGING RATHER THAN BY A CORE; THIS WILL BE A CONSIDERABLE COST SAVINGS. 

RESPONSE: THE NEWLY EXPOSED SURFACE IS EXPECTED TO BE SUBJECT TO MIXING WITH DEEPER SEDIMENTS, BOTH AS A 
RESULT OF BIOTURBATION AND PHYSICAL DISTURBANCE. A CORE TAKEN AFTER DREDGING WILL INDICATE WHETHER THERE IS 
SUBSURFACE CONTAMINATION THAT MAY BE BROUGHT TO THE SURFACE, AND WILL PROVIDE A BASIS FOR INTERPRETATION OF 
LONG-TERM MONITORING DATA. 

9.5.4. MONITORING OF SEDIMENTS NOT CLEARLY EXHIBITING BENTHIC TOXICITY IS RECOMMENDED AT FIVE AND 10 YEARS 
FOLLOWING SOURCE CONTROL. MONITORING FOLLOWING CLEANUP MUST BE REQUIRED. 

RESPONSE: MONITORING REQUIREMENTS ARE DISCUSSED IN SECTION 10 OF THE DECISION SUMMARY AND IN THE INTEGRATED 
ACTION PLAN (PTI 1988). MONITORING IS REQUIRED AFTER SOURCE CONTROL AND ANY SEDIMENT REMEDIAL ACTION TO 
DEMONSTRATE THE EFFECTIVE REMEDIATION OF PROBLEM AREAS AND INTEGRITY OF DISPOSAL SITES. 

9.5.5. CONFINED AQUATIC DISPOSAL SITES ARE EXPERIMENTAL AND THEREFORE REQUIRE MORE COMPLIANCE AND 
ENVIRONMENTAL MONITORING THAN STATED IN THE FEASIBILITY STUDY. 

RESPONSE: CONFINED AQUATIC DISPOSAL SITE MONITORING IS BRIEFLY OUTLINED IN THE INTEGRATED ACTION PLAN. 
SPECIFIC MONITORING PLANS FOR EACH SITE WILL BE DEVELOPED DURING THE REMEDIAL DESIGN PHASE. 

IV. REMAINING ISSUES 

SOME ISSUES AND CONCERNS WERE RAISED THAT WERE NOT GERMANE TO THE SELECTION OF REMEDY BUT WHICH DO WARRANT 
CONSIDERATION BY THE AGENCIES. THESE ISSUES ARE MARKED AS "DEFERRED" AND WILL BE CONSIDERED AND FACTORED INTO 
REMEDIAL DESIGN AND ACTION. THESE ISSUES AND CONCERNS INCLUDED:

 1. INCORPORATION OF NEW INFORMATION DEVELOPED POST-RECORD OF DECISION AS DESCRIBED IN SECTION 10.3 OF
 THE RECORD OF DECISION AND BRIEFLY DISCUSSED IN THE RESPONSE TO COMMENT 5.1.3

 2. SUCCESS OF FUTURE SOURCE CONTROL AND THE IMPACT ON REMEDIAL ACTION PLANS; THE SUCCESS OF SOURCE
 CONTROL WILL BE MONITORED AND ADEQUATE SOURCE CONTROL WILL BE REQUIRED BEFORE SEDIMENT REMEDIAL
 ACTION BEGINS

 3. FUTURE PUBLIC INPUT TO THE INTEGRATED ACTION PLAN, WHICH WILL BE THROUGH PARTICIPATION IN THE
 TECHNICAL DISCUSSION GROUP AND PUBLIC COMMENT PERIODS ON INDIVIDUAL CONSENT DECREES THAT
 IMPLEMENT SPECIFIC CLEANUP PLANS

 4. ASARCO'S COMMENTS SPECIFIC TO SEDIMENTS IN THE RUSTON-PT. DEFIANCE PROBLEM AREA, WHICH WILL BE
 CONSIDERED PUBLIC COMMENTS FOR THE NEW ASARCO SEDIMENTS OPERABLE UNIT

 5. OTHER DETAILED COMMENTS THAT ARE RELEVANT TO REMEDIAL DESIGN CONSIDERATIONS (I.E., SPECIFIC COMMENTS
 ON THE AREA, VOLUME, AND CHARACTERISTICS OF CONTAMINATED SEDIMENTS); THESE COMMENTS WERE NOT
 RELEVANT TO THE SELECTION OF REMEDY BUT WILL BE FURTHER CONSIDERED AT THE START OF REMEDIAL DESIGN. 



V. ANNOTATED BIBLIOGRAPHY 

COMMENTS ABSTRACTED FROM MATERIALS SUBMITTED BY CITIZENS, AND REPRESENTATIVES OF VARIOUS AGENCIES, PRPS, AND 
CITIZEN GROUPS ARE SUMMARIZED IN THIS SECTION. ADDITIONAL DETAILED COMMENTS WERE SUBMITTED DURING THE 
COMMENT PERIOD AS PART OF MAJOR DOCUMENTS, SUCH AS ENSR (1989), KAISER ALUMINUM AND CHEMICAL CORPORATION 
(1989), PENNWALT CORPORATION (1989), PUYALLUP TRIBE OF INDIANS (1989), AND ASARCO (1989). THESE COMMENTS WERE 
CONSIDERED IN DEVELOPING RESPONSES TO THE MAJOR SUMMARY COMMENTS THAT WERE IDENTIFIED IN THESE REPORTS AND 
LISTED IN THIS SECTION. 

AOL EXPRESS, INC. (1989) 

SEE RESPONSE 3.3.1 

WE FEEL IT IS IMPORTANT THAT CONSIDERATION BE GIVEN TO THE LEVEL OF CLEANUP, TAKING INTO ACCOUNT THE MULTIPLE 
USE NATURE OF THE AREA AND THE IMPORTANCE OF A HEALTHY LOCAL ECONOMY. 

SEE RESPONSE 6.1.1 AND 8.2.1 

WE FEEL THAT WITH EFFECTIVE SOURCE CONTROL MONITORING AND THE AVAILABILITY OF AN ADJACENT DISPOSAL SITE, A 
REASONABLE AND COST-EFFECTIVE REMEDY CAN BE ACHIEVED. 

DEFERRED THE PUBLIC STORM DRAINS IN OUR AREA DRAIN INTO THE "BLAIR" WATERWAY, A SITE NOT DESIGNATED FOR ANY 
CLEANUP ACTION...WE SUPPORT {THE POSITION TO HAVE "RESPONSIBLE PARTIES" DO THE CLEANUP}, BUT STRONGLY 
MAINTAIN THAT WE ARE NOT A RESPONSIBLE PARTY {IN THE HYLEBOS WATERWAY}. THE BEST WAY TO DEAL EQUITABLY WITH 
THE SMALLER BUSINESS WHO IS DEMONSTRATIVELY NOT INVOLVED IN POLLUTION OF THE WATERWAY IS TO ENTER INTO 
IMMEDIATE NEGOTIATIONS FOR RELEASE EITHER BY OUTRIGHT DISMISSAL OR DEMINIMIS SETTLEMENT. 

ASARCO (1989) 

SEE RESPONSE 1.1.3 

THE FEASIBILITY STUDY HAS FAILED TO COMPLY WITH THE NCP IN THAT IT IS TOO BROAD {COMPRISING THE ENTIRE BAY} 
AND IS BASED UPON INADEQUATE DATA {FOR ANY GIVEN SEGMENT OF THE BAY}. BASED UPON THE {RECENT} FINDINGS OF 
{THE TACOMA SMELTER SITE RI/FS}, EPA SHOULD WITHDRAW IN ITS ENTIRETY THAT PORTION OF THE COMMENCEMENT BAY FS 
DEALING WITH THE AREA OFFSHORE OF THE TACOMA SMELTER AND SHOULD REVISE THE FS BASED UPON THE DATA. 

SEE RESPONSE 3.3.1 

THE FEASIBILITY STUDY IS BASED UPON AN IMPROPER REMEDIAL ACTION GOAL . . THE SEDIMENT QUALITY GOAL, "NO ACUTE 
OR CHRONIC ADVERSE EFFECTS ON BIOLOGICAL RESOURCES OR SIGNIFICANT HEALTH RISK TO HUMANS" . . . IS UNCONNECTED 
WITH ANY REQUIREMENT OF CERCLA AND IS NOT MANDATED BY ANY ARAR . . . {THE GOAL} FAR EXCEEDS CERCLA'S GOAL OF 
PROTECTING THE ENVIRONMENT . . . AND IS NOT ATTAINABLE {AS A CLEAN UP OBJECTIVE. A GOAL OF SEDIMENT QUALITY 
THAT SUPPORTS A PROPERLY FUNCTIONING IN SITU BENTHIC COMMUNITY AND DOES NOT POSE A SIGNIFICANT RISK TO HUMAN 
HEALTH, IS ATTAINABLE AND MUCH MORE IN KEEPING WITH THE STATED STATUTORY OBJECTIVES OF CERCLA. 

SEE RESPONSE 6.1.1 AND 6.3.1 

APPROPRIATE SOURCE CONTROL SHOULD BE UNDERTAKEN AND ACHIEVED BEFORE ANY OFFSHORE REMEDIAL ACTION. 

SEE RESPONSE 7.2.3 

THE IMPACT OF NATURAL RECOVERY PROCESSES HAVE BEEN GREATLY UNDERESTIMATED BY TETRA TECH. ONCE ONSHORE SOURCE 
CONTROL HAS BEEN ATTAINED {AT THE ASARCO TACOMA SMELTER}, IT IS HIGHLY LIKELY THAT PHYSICAL REMOVAL OF 
CONTAMINATED SEDIMENTS BY CURRENTS AND WAVE ACTION WILL BE ACHIEVED. THIS ACTIVITY WAS NOT PROPERLY 
CONSIDERED BY THE FS. 

SEE RESPONSE 1.1.5 

THE FS HAS FAILED TO TAKE INTO CONSIDERATION THE FACT THAT MUCH OF THE CONTAMINATION TARGETED FOR REMEDIAL 
ACTION {AT THE ASARCO TACOMA SMELTER} IS A RESULT OF A "FEDERALLY PERMITTED RELEASE" AND THEREFORE NOT 
ACTIONABLE UNDER CERCLA. . . AT A MINIMUM, THE FS SHOULD CONSIDER THE IMPACT OF FEDERALLY PERMITTED RELEASES 
AND EXCLUDE CONTAMINATION FROM SUCH RELEASES FROM ANY REMEDIAL ACTION RECOMMENDED OR SET UP THE PROPER METHOD 
FOR CREDITING THE PRP FOR SUCH RELEASES. 

SEE RESPONSE 8.3.1 



THE FS ALTERNATIVE FOR THE AREA OFFSHORE OF THE ASARCO TACOMA SMELTER IS CONTRARY TO THE OBJECTIVES OF CERCLA 
{BECAUSE IT . . .} CONTAINS A HEALTHY, AND IN SOME CASES, VERY UNIQUE BENTHIC COMMUNITY . . . EXTENSIVE 
DREDGING IS NOT ONLY UNNECESSARY, BUT WOULD ITSELF ADVERSELY IMPACT THE ENVIRONMENT THROUGH TOTAL DESTRUCTION 
OF HEALTH BENTHIC COMMUNITIES. 

{NUMEROUS SPECIFIC COMMENTS FOLLOWED IN THE COMMENT LETTER THAT PERTAINED TO THE ASARCO TACOMA SMELTER SITE; 
ATTACHMENTS INCLUDED A "REVIEW OF COMMENCEMENT BAY FEASIBILITY STUDY" BY PARAMETRIX, INC. AND BLACK & VEATCH, 
"REVIEW OF COMMENCEMENT BAY INTEGRATED ACTION PLAN" BY PARAMETRIX, INC., "REVIEW OF 13.0 RUSTON-PT. DEFIANCE 
SHORELINE COMMENCEMENT BAY FEASIBILITY STUDY" BY PARAMETRIX, INC., AND "TECHNICAL REVIEW OF THE APPARENT 
EFFECTS THRESHOLD APPROACH" BY TETRA TECH, INC., AND THE "ASARCO TACOMA SMELTER REMEDIAL INVESTIGATION" BY 
PARAMETRIX, INC. (1989).} 

AMERICAN SAVINGS BANK (1989) 

DEFERRED {O}BJECTS TO ITS DESIGNATION AS A POTENTIALLY RESPONSIBLE PARTY . . . {AND} RESERVES THE RIGHT TO 
COMMENT FURTHER WHEN {THE PROPOSED PLAN} IS COMPLETED. 

BUFFELEN WOODWORKING COMPANY (1989) 

SEE RESPONSE 6.1.1 AND 6.3.1 

WE AGREE WITH EPA THAT THE PRIORITY SHOULD BE TO WORK WITH THE RESPONSIBLE PARTIES TO ENSURE THAT SOURCE 
CONTROL IS COMPLETE BEFORE STARTING SEDIMENT REMEDIATION. 

SEE RESPONSE 8.2.3 

THE EPA SHOULD CONSIDER ALTERNATIVES TO THE PORT OF TACOMA SLIP #1 ON THE BLAIR WATERWAY. COMMENTS . . . 
INDICATE THAT THE PORT NEEDS THE USE OF THIS SITE BEFORE CLEAN-UP CAN REASONABLY EXPECT TO BE COMPLETED. 

SEE RESPONSE 1.1.6WE DISAGREE WITH THE METHOD THE EPA HAS FOR ASSESSING COSTS AGAINST THE PRP'S AS AN 
AGGREGATE GROUP RATHER THAN ON AN INDIVIDUAL BASIS. THIS METHOD CAN RESULT IN THE PRP WITH THE MOST 
EFFECTIVE ATTORNEY BEING RESPONSIBLE FOR THE SMALLEST PERCENTAGE OF THE COST. . . 

CHAMPION INTERNATIONAL (1989) 

SEE RESPONSE 8.2.7 

IN VIEW OF THE FACT THAT {THE CLEAN-UP OF ST. PAUL WATERWAY AS OUTLINED IN THE CONSENT DECREE} HAS BEEN 
COMPLETED AND HAS BEEN JUDGED TO BE SUCCESSFUL, CHAMPION URGES EPA TO ACCEPT THE PROJECT AS COMPLETED IN THE 
ROD FOR THE COMMENCEMENT BAY SITE. CHAMPION AGREES WITH THE FS CONCLUSION AS SET FORTH IN {SECTION 8.6} THAT 
IN SITU CAPPING OF THE PROBLEM AREA OF ST. PAUL WATERWAY IS THE PREFERRED ALTERNATIVE. THE ROD SHOULD ACCEPT 
THIS RECOMMENDATION. 

INFORMATION NOTED{THE ST. PAUL} PROJECT WAS COMPLETED UNDER ECOLOGY SUPERVISION AND WITH EPA BEING KEPT FULLY 
INFORMED OF THE NATURE OF THE PROJECT AND ITS PROGRESS . . . {THE} CONSENT DECREE . . . PROVIDES, AMONG OTHER 
THINGS, FOR LONG-TERM MAINTENANCE AND MONITORING. 

INFORMATION NOTED THE TACOMA KRAFT MILL WAS ACQUIRED BY CHAMPION AS A RESULT OF THE MERGER OF ST. REGIS PAPER 
COMPANY INTO CHAMPION. 

INFORMATION NOTED THE ACTIVITIES DESCRIBED IN THE SUBSECTION ENTITLED "SEDIMENT REMEDIATION AND HABITAT 
RESTORATION" HAVE BEEN COMPLETED AND APPROVED BY ECOLOGY. 

REQUEST NOTED THE ADMINISTRATIVE RECORD FOR THIS FS SHOULD INCLUDE THE CONSENT DECREE {FOR THE ST. PAUL 
WATERWAY AREA}. 

REQUEST NOTED CHAMPION AGREES WITH THE COMMENTS OF THE COMMENCEMENT BAY GROUP {AND} URGES EPA TO SERIOUSLY 
CONSIDER THOSE COMMENTS IN CONNECTION WITH THE ROD. 

CITIZEN LETTERS (1989)(SEE BACKGROUND ON COMMUNITY INVOLVEMENT SECTION) 

CITY OF TACOMA (1989) 

SEE RESPONSE 3.3.1 

THESE EFFORTS {TO FACILITATE A CLEANUP PLAN} MUST BE COST-EFFECTIVE AND FOCUSED ON ACHIEVABLE GOALS THAT 
ACCOMMODATE THE VALUABLE COMMERCIAL AND INDUSTRIAL ACTIVITY SURROUNDING COMMENCEMENT BAY. 



SEE RESPONSE 4.3.1 AND 3.1.1 

THE APPARENT EFFECTS THRESHOLD (AET) DOES NOT PROVIDE AN APPROPRIATE CLEANUP STANDARD BECAUSE IT DOES NOT 
ADEQUATELY DIFFERENTIATE BETWEEN EFFECTS CAUSED BY INDIVIDUAL CHEMICAL CONTAMINANTS AND EFFECTS CAUSED BY 
OTHER FACTORS. THE PROPOSED AET-BASED STANDARD ALSO TARGETS SOME SEDIMENTS FOR ACTIVE REMEDIATION WHERE 
THERE ARE THRIVING ECOLOGICAL COMMUNITIES. 

SEE RESPONSE 7.2.2 

WE CONCUR WITH THE FEASIBILITY STUDY THAT ONGOING SOURCES OF CONTAMINATION MUST BE CURTAILED BEFORE ANY 
REMEDIAL DREDGING OCCURS, AND SUPPORT THE CONCEPT OF NATURAL SEDIMENT RECOVERY. HOWEVER, WE CONCLUDE THAT 
THE CRITERIA DEFINING AREAS ALLOWED TO RECOVER NATURALLY ARE TOO RESTRICTIVE . . . 

SEE RESPONSE 7.2.4 

AN ERROR WAS MADE IN APPLYING THE SEDIMENT RECOVERY MODEL AT THE HEAD OF CITY WATERWAY. A RECALCULATION OF 
THE MODEL USING THE CORRECT DATA FROM THE FEASIBILITY STUDY INDICATED THAT MOST OF THE WATERWAY WILL RECOVER 
NATURALLY IF SOURCE CONTROLS ARE IMPLEMENTED. THE DREDGE BOUNDARIES PROPOSED IN THE FEASIBILITY STUDY WOULD 
RESULT IN NEEDLESS COSTS AND DISRUPTION OF BIOLOGICAL COMMUNITIES AT BOTH THE DREDGE AND DISPOSAL SITES. 

SEE RESPONSE 8.2.1 THROUGH 8.2.8 

THE FEASIBILITY STUDY DOES NOT IDENTIFY FEASIBLE AND COST EFFECTIVE RESPONSE ACTIONS FOR MOST WATERWAYS 
BECAUSE IT FAILS TO IDENTIFY AVAILABLE DISPOSAL SITES FOR THE QUANTITIES OF MATERIALS PROPOSED FOR 
DREDGING . . . 

SEE RESPONSE 8.4.1 

THE FEASIBILITY STUDY DOES NOT IDENTIFY FEASIBLE AND COST EFFECTIVE RESPONSE ACTIONS FOR MOST WATERWAYS . . . 
BECAUSE IT GREATLY UNDERESTIMATES REMEDIATION COSTS. THE CLEANUP PLAN PROPOSED IN THE FEASIBILITY STUDY FOR 
$28 MILLION COULD COST IN EXCESS OF $100 MILLION TO IMPLEMENT. 

SEE RESPONSE 2.1.1 

COMMENCEMENT BAY SEDIMENTS DO NOT POSE A SIGNIFICANT HUMAN HEALTH RISK. THE ACTUAL HEALTH RISKS FROM 
COMMENCEMENT BAY SEDIMENTS ARE SIMILAR TO THOSE REPORTED FOR CARR INLET AND OTHER NON-URBANIZED PUGET SOUND 
WATERWAYS, AND ARE WITHIN THE RANGE OF RISKS THAT EPA HAS CONSIDERED ACCEPTABLE IN OTHER SITUATIONS. 

SEE RESPONSE 6.5.1 

THE FIRST ELEMENT OF THE CLEANUP PLAN TO PROCEED WITH IS IMPLEMENTATION OF SOURCE CONTROLS. THE CITY OF 
TACOMA HAS ALREADY INITIATED A PROGRAM TO IDENTIFY AND REMOVE EXISTING SOURCES OF CONTAMINATION FROM 
MUNICIPAL STORM DRAINS, AND WE ARE ALSO STUDYING THE FEASIBILITY OF TREATING STORM RUN-OFF ENTERING THE HEAD 
OF CITY WATERWAY. 

SEE RESPONSE 4.4.2 

IN RECOGNITION OF THE AET AND SEDIMENT RECOVERY MODEL LIMITATIONS, WE SUGGEST THAT ONLY SEDIMENTS WITH 
CONCENTRATIONS CLEARLY EXHIBITING BENTHIC TOXICITY BE REMEDIATED IMMEDIATELY, IN ORDER TO TAKE FULL ADVANTAGE 
OF NATURAL RECOVERY. 

SEE RESPONSE 3.2.1 AND 3.2.2 

BIOLOGICAL CRITERIA USED TO DEFINE DREDGING BOUNDARIES MUST BE BASED ON ANALYSES OF THE RESIDENT BENTHIC 
COMMUNITIES. THESE ANALYSES SHOULD BE OF SUFFICIENT DETAIL TO DIFFERENTIATE TOXIC EFFECTS FROM OTHER SITE 
SPECIFIC OR ENVIRONMENTAL EFFECTS. 

SEE RESPONSE 9.5.4IN AREAS NOT CLEARLY EXHIBITING BENTHIC TOXICITY, SEDIMENT CONCENTRATIONS AND BIOLOGICAL 
RECOVERY {SHOULD} BE MONITORED AT 5 AND 10 YEARS FOLLOWING COMPLETION OF SOURCE CONTROLS. SEDIMENTS NOT 
MEETING THE LONG-TERM CLEANUP GOAL AFTER 10 YEARS {SHOULD NOT} BE REMEDIATED. 

REQUEST NOTED WE SUGGEST THAT THE US ENVIRONMENTAL PROTECTION AGENCY AND THE WASHINGTON DEPARTMENT OF ECOLOGY 
OPEN A LOCAL OFFICE FOR THEIR JOINT USE. WE FURTHER SUGGEST THAT THE LOCAL SITE MANAGERS BE ASSIGNED 
FULL-TIME AT THAT OFFICE. 

CITY OF TACOMA (1989); ATTACHMENT A-REVIEW OF 10.0 HEAD OF CITY WATERWAY 



SEE RESPONSE 5.3.1 AND 5.1.2 

THE FEASIBILITY STUDY OVERESTIMATES MASS LOADINGS FOR MOST SOURCES. . . {AND} HAS NOT ADEQUATELY EVALUATED 
THE NATURE AND EXTENT OF {SOURCES WITHIN DRAINAGE BASINS} BASED ON OUR MORE EXTENSIVE INFORMATION. 

SEE RESPONSE 7.2.1 THROUGH 7.2.4 

THE SEDCAM MODEL, AS USED IN THE FEASIBILITY STUDY, OVERESTIMATED THE TIME REQUIRED FOR NATURAL RECOVERY OF 
CITY WATERWAY SEDIMENTS. THIS OVERESTIMATE OF THE TIME REQUIRED FOR NATURAL RECOVERY IS THE RESULT OF 
ERRONEOUS ASSUMPTIONS. 

SEE RESPONSE 8.4.1 

THE ESTIMATED COSTS OF SEDIMENT REMEDIATION ARE SERIOUSLY UNDERESTIMATED BY THE FEASIBILITY STUDY. 

SEE RESPONSE 6.2.1 

THE FEASIBILITY STUDY PROPOSES INFEASIBLE END-OF-PIPE SOURCE CONTROL MEASURES. REQUEST NOTED THE 
"ENVIRONMENTAL SIGNIFICANCE" RATING FOR THE HEAD OF CITY WATERWAY SHOULD BE "LOW" RATHER THAN "MEDIUM." 

(PLUS ADDITIONAL COMMENTS FOLLOWING SUMMARY COMMENTS.) 

CITY OF TACOMA (1989); ATTACHMENT C-REVIEW OF COMMENCEMENT BAY INTEGRATED ACTION PLAN 

SEE RESPONSE 1.2.4 

THE INTEGRATED ACTION PLAN . . . SUFFERS FROM THE SAME RELIANCE ON AETS {AS THE FEASIBILITY STUDY}; IGNORES 
DREDGING AND DISPOSAL IMPACTS; USES THE SEDCAM MODEL THAT UNDERESTIMATES THE RATE OF NATURAL RECOVERY; DOES 
NOT CONSIDER THE BENEFITS TO BE DERIVED FROM USING A NATURAL RECOVERY GOAL GREATER THAN 10 YEARS; PROPOSES AN 
INADEQUATE BIOLOGICAL TESTING PROGRAM. THESE SHORT COMINGS . . . SHOULD BE REMEDIED BEFORE ANY ACTIONS ARE 
UNDERTAKEN. 

(PLUS ADDITIONAL COMMENTS FOLLOWING SUMMARY COMMENTS.) 

COMMENCEMENT BAY GROUP (1989) {ALSO CITED AS ENSR (1989)} 

SEE RESPONSE 5.1.2, 6.4.1 AND 6.4.2 

THE RI DID NOT IDENTIFY AND QUANTIFY CONTAMINANT SOURCES IN SUFFICIENT DETAIL TO ALLOW RELIABLE ESTIMATES OF 
CURRENT CONTAMINANT LOADINGS AND ACHIEVEABLE SOURCE CONTROL. BECAUSE OF INADEQUATE SOURCE CHARACTERIZATION, 
THE SOURCE LOADING AND SOURCE CONTROL ESTIMATES MADE IN THE FS ARE BASED ON TECHNICALLY UNSUPPORTABLE 
ASSUMPTIONS. THESE ESTIMATES OF TWO OF THE MOST FUNDAMENTAL ELEMENTS OF SITE CLEAN-UP, ARE HIGHLY UNCERTAIN 
AND ARE LIKELY TO BE IN ERROR {DETAILED DISCUSSION IN CHAPTER 4 OF THE ENSR REPORT}. 

SEE RESPONSE 2.1.1 

THE FS OVER-ESTIMATED THE HUMAN HEALTH RISKS IN COMMENCEMENT BAY BY NEARLY AN ORDER OF MAGNITUDE. THIS LOWER 
RISK IS WITHIN THE GENERALLY ACCEPTABLE RANGE AND IS COMPARABLE TO THE RISK REPORTED IN THE FS FOR CARR INLET 
THE (THE REFERENCE AREA) {SIC}. THIS INDICATES THAT SEDIMENT CLEAN-UP BASED ON HUMAN HEALTH RISK IS NOT 
WARRANTED IN COMMENCEMENT BAY {DETAILED DISCUSSION IN CHAPTER 3 OF THE ENSR REPORT}. 

SEE RESPONSE 3.3.1 

THE SEDIMENT CLEAN-UP OBJECTIVE, "NO ACUTE OR CHRONIC ADVERSE EFFECTS ON BIOLOGICAL RESOURCES", USING 
APPARENT EFFECTS THRESHOLDS (AETS) AS THE CLEAN-UP STANDARD, IS NOT ATTAINABLE SUSTAINABLE {SIC} IN 
COMMENCEMENT BAY. THIS GOAL DEFINES PRISTINE CONDITIONS. COMMENCEMENT BAY IS AN ACTIVE PORT AND INDUSTRIAL 
AREA WHICH CNA {SIC} NEVER ACHIEVE PRISTINE CONDITIONS. PROP WASH, MAINTENANCE DREDGING AND OTHER URBAN 
ACTIVITIES WILL PREVENT THE PRISTINE GOAL FROM BEING ACHIEVED. THERE IS INSUFFICIENT SOURCE CHARACTERIZATION 
INFORMATION TO PREDICT ATTAINMENT AND MAINTENANCE OF THE AETS WITHOUT REPEATED DREDGING AND DISPOSAL. AN 
ACHIEVABLE AND SUSTAINABLE SEDIMENT CLEAN-UP OBJECTIVE AND STANDARD SHOULD BE ESTABLISHED BEFORE IMPLEMENTING 
SEDIMENT REMEDIATION {DETAILED DISCUSSION IN CHAPTER 1 OF THE ENSR REPORT} 

SEE RESPONSE 4.1.1 

AET'S FAIL TO ESTABLISH CAUSE AND EFFECT RELATIONSHIPS BETWEEN CONTAMINANTS AND BIOLOGICAL RESPONSES. 

SEE RESPONSE 4.2.1 



THE LONG TERM SEDIMENT CLEAN-UP STANDARD (AETS) CAN BE A USEFUL INDICATOR OF POTENTIAL ADVERSE EFFECTS, BUT 
IS NOT AN APPROPRIATE CLEAN-UP STANDARD OR PROPER MEASURE OF CLEAN-UP EFFECTIVENESS {BECAUSE OF THE FOLLOWING 
THREE COMMENTS ON AET}. . . THESE FLAWS SEVERELY RESTRICT THE USE OF AETS AS A CLEAN-UP STANDARD. {DETAILED 
DISCUSSION IN CHAPTER 2 OF THE ENSR REPORT} 

SEE RESPONSE 4.3.1 

{AET FAIL TO} DIFFERENTIATE BETWEEN ADVERSE AND NON-ADVERSE EFFECTS. 

SEE RESPONSE 4.3.2 

{AET FAIL TO} QUANTIFY THE EXTENT OF ADVERSE AFFECTS {SIC}. 

SEE RESPONSE 7.2.3 

THE SEDIMENT RECOVERY MODEL (SEDCAM) CAN BE USEFUL AS AN INDICATOR OF THE RELATIVE RATE OF NATURAL RECOVERY 
BUT IS NOT AN APPROPRIATE TOOL FOR MAKING MAJOR PROGRAM DECISIONS. INSUFFICIENT AND UNRELIABLE MODEL INPUT 
DATA FROM COMMENCEMENT BAY HAS RESULTED IN RECOVERY TIME PREDICTIONS THAT MAY BE SEVERAL TIMES LONGER THAN 
ACTUAL RECOVERY TIMES. SEDIMENT RECOVERY IS BEST ESTIMATED BY MONITORING ACTUAL RECOVERY FOLLOWING SOURCE 
CONTROL {DETAILED DISCUSSION IN CHAPTER 5 OF THE ENSR REPORT} 

SEE RESPONSE 8.2.1 THROUGH 8.2.8 

THE FS FAILED TO IDENTIFY FEASIBLE AND COST-EFFECTIVE RESPONSE ACTIONS FOR MOST WATERWAYS. MOST ALTERNATIVES 
IDENTIFIED AND EVALUATED IN THE FS INCLUDING THE PREFERRED ALTERNATIVES CAN NOT BE IMPLEMENTED BECAUSE OF THE 
LACK OF SUFFICIENT DISPOSAL CAPACITY. {DETAILED DISCUSSION IN CHAPTER 6 OF THE ENSR REPORT} 

SEE RESPONSE 3.3.1, 7.1.3, 6.1.1, 8.2.1,8.4.1, 2.1.1, 4.3.1 AND 3.1.1 

OUR BASIC CONCERNS ABOUT THE PROPOSED CLEANUP PLAN INCLUDE {ARE SUMMARIZED AS FOLLOWS} . . . THE CLEANUP GOAL 
FOR COMMENCEMENT BAY SHOULD BE REALISTICALLY BASED ON THE PRESENT AND FUTURE USES OF THE BAY. . . NATURAL 
REMEDIATION IS AN EFFECTIVE WAY TO ADDRESS THIS HISTORICAL PROCESS, COUPLED WITH CONTINUING EFFORTS TO "TURN 
OFF THE SPIGOT" ON ONGOING POLLUTION SOURCES. . . SOURCE CONTROLS SHOULD BE IMPLEMENTED FIRST, AND THEIR 
EFFECTIVENESS MEASURED, BEFORE ANY REMEDIAL DREDGING OCCURS. . . THE FEASIBILITY STUDY DOES NOT IDENTIFY 
FEASIBLE AND COST-EFFECTIVE RESPONSE ACTIONS FOR MOST WATERWAYS BECAUSE IT FAILS TO IDENTIFY AVAILABLE 
DISPOSAL SITES. . . AND BECAUSE IT GREATLY UNDERESTIMATES REMEDIAL COSTS. . . COMMENCEMENT BAY SEDIMENTS DO 
NOT POSE A SIGNIFICANT HUMAN HEALTH RISK. . . AET . . . DOES NOT PROVIDE AN APPROPRIATE CLEANUP STANDARD . . 
. THE AET APPROACH ALSO TARGETS SOME SEDIMENTS FOR ACTIVE REMEDIATION WHERE THERE MAY BE THRIVING ECOLOGICAL 
COMMUNITIES. . . 

DEFERRED 

THE NO-EFFECT STATION SETTING AN AET MAY APPEAR TO SATISFY THE DEFINITION OF AET SIMPLY BECAUSE THE SAMPLING 
WAS TRUNCATED IN THE MIDST OF A SERIES OF SPORADIC EFFECT STATIONS AT A POINT WHERE THE HIGHEST CONCENTRATION 
HAPPENED TO BE AN ADVERSE BIOLOGICAL EFFECT STATION. THERE SHOULD BE SOME ASSESSMENT AS TO WHETHER THE AET 
VALUE IS LIKELY TO BE SOLELY THE RESULT OF SPORADIC EFFECTS RATHER THAN CONSISTENT ADVERSE EFFECTS ABOVE THE 
AET. 

(PLUS ADDITIONAL COMMENTS IN SECTIONS OF THE ENSR REPORT.) 

DNR (1989) 

SEE RESPONSE 9.4.3 

{T}HE FS {SHOULD} ADDRESS: 1) HOW THE DECISION TO REQUIRE (OR NOT REQUIRE A SIZ {SEDIMENT IMPACT ZONE} WILL 
BE MADE; 2) WHAT TECHNICAL BASES ARE TO BE USED TO DEFINE THE AREA OF A SIZ; 3) WHAT EFFECT WILL A SIZ HAVE 
ON THE LONG TERM TIMING OF SEDIMENT REMEDIAL ACTIONS; 4) WHAT MONITORING OF A SIZ WILL BE REQUIRED; 5) WHAT 
LONG TERM REMEDIAL ACTIONS WILL BE REQUIRED WHERE A SIZ IS ESTABLISHED; 6) WHAT PARTIES WILL BE RESPONSIBLE 
FOR MONITORING AND, IN ESSENCE, STAND BEHIND THE SIZ. 

SEE RESPONSE 9.5.5 

ANY CAD {SITE} WOULD BE AN EXPERIMENT AND REQUIRE MORE COMPLIANCE AND ENVIRONMENTAL MONITORING THAN WHAT HAS 
BEEN IDENTIFIED IN THE FS COST ANALYSIS. 

SEE RESPONSE 8.2.5 



AT THE CURRENT TIME THE DEPARTMENT OF NATURAL RESOURCES ACTING FOR THE STATE OF WASHINGTON IN TERMS OF 
AQUATIC LAND OWNERSHIP DOES NOT APPROVE OF CAD SITES BECAUSE OF THE ISSUE OF MONITORING AND TECHNICAL 
FEASIBILITY. . {AND} LIABILITY. . . THE FEASIBILITY OF THE CAD SITE IS QUESTIONABLE. 

SEE RESPONSE 4.1.1 

THE DEPARTMENT AGREES WITH THE BASIS PREMISE THAT THE AET METHOD IS THE BEST METHOD AVAILABLE AT THE PRESENT 
TIME TO IDENTIFY SEDIMENTS REQUIRING REMEDIAL ACTION. 

SEE RESPONSE 1.2.1 

THE DEPARTMENT AGREES THAT THE LONG TERM GOAL AS TRANSLATED INTO THE AET VALUES STATED . . . IN THE 
FEASIBILITY STUDY IS APPROPRIATE AND THAT THE ACTUAL DECISION CAN BE REFINED THROUGH ADDITIONAL BIOLOGICAL 
ANALYSIS. . .THE UTILIZATION OF PERFORMANCE CRITERIA IS VERY APPROPRIATE. . . 

SEE RESPONSE 8.4.2 

THE VOLUME OF SEDIMENT PROPOSED FOR DREDGING HAS NOT BEEN ADEQUATELY DETERMINED EVEN IN A GENERAL WAY 

SEE RESPONSE 8.2.1 

THE VOLUME CAPACITY OF THE NEARSHORE FILL AND THE CAD SITES IS PROBABLY SIGNIFICANTLY LESS THAN PROPOSED. 

(PLUS ADDITIONAL SPECIFIC COMMENTS.) 

DOT (1989) 

DEFERRED 

BASED ON {INFORMATION ATTACHED}, WSDOT {REQUESTS TO} BE REMOVED FROM {THE CB/NT SITE} PRP LIST. . . {AND 
REQUESTS A WRITTEN RESPONSE AS TO} WHY WSDOT WAS NOT SENT EVEN A GENERAL NOTICE LETTER UNTIL APRIL 24, 1989, 
WELL INTO THE COMMENT PERIOD ON THE RI/FS AND AT LEAST FIVE YEARS INTO THE RI/FS PROCESS. 

DUNLAP TOWING COMPANY (1989) 

SEE RESPONSE 5.2.4 

FIRST IT MUST BE RECOGNIZED THAT COMMENCEMENT BAY IS AN URBAN ESTUARY WITH A LARGE DRAINAGE BASIN. NOT ONLY 
ARE THERE INDUSTRIAL POLLUTANTS ENTERING THE BAY, BUT CONTAMINANTS FROM AUTOMOBILES, FARMS AND STORM DRAINS 
ALSO RUN OFF INTO ITS WATERS. 

DEFERRED 

SOME OF {THE FISH IN COMMENCEMENT BAY} DISPLAY ABNORMALITIES, THE SOURCES OF WHICH HAVE NOT BEEN IDENTIFIED 
FOR CERTAIN, HOWEVER, THEY ARE THE TYPE OF TUMORS AND LESIONS THAT ARE GENERALLY FOUND IN FISH FROM WATERS 
THAT HAVE BEEN CONTAMINATED WITH RESIDUES FROM NON-POINT POLLUTION SOURCES SUCH AS AUTOMOBILE EXHAUST AND 
PESTICIDES AS WELL AS CHEMICAL MANUFACTURING SOURCES. 

SEE RESPONSE 3.3.1 

THE GOAL OF "NO ADVERSE AFFECTS" IS INAPPROPRIATE AND WOULD HAVE A SEVERE NEGATIVE IMPACT ON ONE OF THE 
NATIONS MOST ACTIVE PORTS. 

SEE RESPONSE 8.4.1 

THE COSTS OF THE REMEDIAL ALTERNATIVES IN THE FEASIBILITY STUDY ARE GROSSLY UNDERSTATED AND HAVE BEEN 
PROJECTED TO BE AS MUCH AS THREE TIMES THESE ESTIMATES. 

SEE RESPONSE 8.5.3 

THE FEASIBILITY STUDY DOES NOT ADEQUATELY JUSTIFY THE COSTS OF DREDGING COMPARED TO THE MINIMAL MEASURABLE 
ENVIRONMENTAL BENEFIT IT WILL PROVIDE. 

SEE RESPONSE 5.2.1 AND 6.1.1 

THE PRIORITY FOR CLEANUP OF COMMENCEMENT BAY SHOULD BE THE CONTROL OF THE SOURCES OF POLLUTION (BOTH POINT 
AND NON-POINT). . . DREDGING SHOULD NOT BE CONSIDERED UNTIL SOURCE CONTROL AND A MONITORED PERIOD OF NATURAL 



RECOVERY HAVE BEEN COMPLETED. 

FOSS MARITIME COMPANY (1989) 

SEE RESPONSE 8.5.1 

FOSS SUPPORTS ATTEMPTS TO DEVELOP A COST-EFFECTIVE CLEANUP PLAN THAT IS REASONABLE AND APPROPRIATE UNDER THE 
CIRCUMSTANCES PRESENT IN COMMENCEMENT BAY. 

SEE RESPONSE 3.3.1 

{W}E QUESTION WHETHER THE LONG-TERM CLEANUP GOAL OF NO ADVERSE EFFECTS ON MARINE LIFE IS APPROPRIATE FOR AN 
URBAN BAY, A WORKING PORT, AND A DEVELOPING ECONOMY. 

SEE RESPONSE 5.2.1 AND 9.1.1 

CONTROL OF AIRBORNE EMISSIONS AND SURFACE RUNOFF FROM HIGHWAYS, STORM DRAINS, FARMS, CONSTRUCTION ACTIVITIES, 
AN OTHER {NON-POINT} SOURCES SIMPLY MAY NOT BE SUFFICIENT TO SUPPORT A GOAL OF "NO ADVERSE EFFECTS." 

SEE RESPONSE 5.1.2 

WE BELIEVE {THE FS} FOCUS ON SHIP BUILDING AND REPAIR ACTIVITIES AS THE SOURCE OF COPPER AND MERCURY IN 
MIDDLE WATERWAY IS SPECULATIVE. . .OTHER POSSIBLE SOURCES, SUCH AS NEARBY INDUSTRIES AND STORM DRAINS IN THE 
WATERWAY, HAVE NOT BEEN CONSIDERED THOROUGHLY. . .{AND} SAMPLING CONDUCTED TO DATE IS NOT SUFFICIENT TO 
PROVIDE A CLEAR PICTURE OF CONTAMINANT DISTRIBUTION IN THE WATERWAY. 

SEE RESPONSE 4.1.1 

{I}T DOES NOT FOLLOW THAT OBSERVED CONCENTRATIONS OF {COPPER AND MERCURY} SHOULD BE THE BASIS FOR CLEANUP 
DECISIONS. THE AET APPROACH TO SEDIMENT QUALITY DOES NOT ESTABLISH CAUSALITY BETWEEN A PARTICULAR 
CONTAMINANT AND A BIOLOGICAL IMPACT. . . NUMEROUS STUDIES, INCLUDING ONGOING WORK AT THE ASARCO SMELTER IN 
TACOMA, INDICATE THAT THE METALS IN SLAG MAY NOT BE GENERALLY BIOAVAILABLE. 

SEE RESPONSE 8.4.2 

THE VOLUME OF CONTAMINATED SEDIMENTS QUOTED IN THE FS (57,000 CUBIC YARDS) IS LIKELY UNDERESTIMATED {IN 
MIDDLE WATERWAY}. THIS VOLUME ASSUMES A 1.5 FOOT CUT . . . MORE LIKELY, HOWEVER, A 2 TO 3 FOOT CUT WOULD BE 
USED . . . 

SEE RESPONSE 8.2.3 

DISPOSAL OF THE {MIDDLE WATERWAY} SEDIMENTS IN SLIP 1 NEAR THE MOUTH OF THE BLAIR WATERWAY MAY NOT BE 
FEASIBLE {BECAUSE OF AN UNSUITED FILING} SCHEDULE, . . . {DIFFICULTIES IN DEFINING AND APPORTIONING} 
RESPONSIBILITIES FOR MONITORING . . .THE CAPACITY OF SLIP 1 MAY BE OVERSTATED IN THE FS . . {AND} ALTERNATIVE 
SITES FOR NEARSHORE SILLS MAY BE AVAILABLE CLOSE TO MIDDLE WATERWAY. 

SEE RESPONSE 8.4.1 

COSTS PRESENTED IN APPENDIX D OF THE FS APPEAR LOW BY A FACTOR OF TWO OR MORE. SPECIFICALLY, THE ESTIMATED 
COSTS LISTED FOR DIKE CONSTRUCTION ($0.51/CUBIC YARD) SHOULD BE MORE IN THE RANGE OF $8 TO $12/CUBIC YARD OF 
DIKE, WHILE THE ESTIMATED COSTS FOR MONITORING WELLS ($2,000/WELL) SHOULD BE CLOSER TO $5,000/WELL. DESPITE 
THE OVERALL UNDERESTIMATE OF CLEANUP COSTS, HOWEVER, THE RELATIVE COST RANKING OF CLEANUP ALTERNATIVES IS 
LIKELY VALID. 

DEFERRED 

CLAMSHELL DREDGING AND NEARSHORE DISPOSAL APPEARS TO BE A DESIRABLE ALTERNATIVE . . . {AND} {A}SSUMING 
CLEANUP OF THE WATERWAY IS WARRANTED, THIS RECOMMENDATION APPEARS APPROPRIATE FOR THE REASONS STATED IN THE 
FS. 

GENERAL METALS (1989) 

SEE RESPONSE 1.1.3 

EPA'S PROPOSED REMEDY FOR THE HEAD OF THE HYLEBOS PROBLEM AREA IS NOT APPROPRIATE OR CONSISTENT WITH THE 
NATIONAL CONTINGENCY PLAN. 



SEE RESPONSE 4.1.1 

REMEDIAL ACTION CONSISTENT WITH CERCLA'S "PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT" STANDARDS DOES NOT 
REQUIRE DREDGING TO MEET AET LEVELS. . . DREDGING IS NOT NEEDED TO MEET ARARS. THE AET LEVEL FOR PCBS IS NOT 
NEEDED TO ASSURE PROTECTION OF HUMAN HEALTH. EPA IS WITHOUT THE AUTHORITY TO COMPEL THE PRPS TO DREDGE AS 
PART OF REMEDIAL ACTION IN THESE CIRCUMSTANCES. 

SEE RESPONSE 8.2.10 

WE REQUEST THAT . . . EPA CHANGE ITS PREFERRED ALTERNATIVE FOR THE HEAD OF THE HYLEBOS WATERWAY TO SOURCE 
CONTROL WITH NATURAL RECOVERY OR, IN THE ALTERNATIVE, IF EPA RE-ANALYZES ITS ALTERNATIVES, TO REMOVE PCBS AS 
AN INDICATOR CHEMICAL. 

SEE RESPONSE 5.1.1 

EPA'S CHARACTERIZATION OF SOURCES OF PCBS IS INADEQUATE TO SUPPORT REMEDIAL ACTION OR TO IDENTIFY SOURCES. 

SEE RESPONSE 8.5.1 8.4.1 AND 1.1.1 

EPA HAS NOT SHOWN THAT THE AGENCY'S PREFERRED ALTERNATIVE FOR THE HEAD OF HYLEBOS WATERWAY IS COST EFFECTIVE. 
. . FIRST, THE COST ANALYSIS IS EXTREMELY INACCURATE. SECOND, THE PLAN IS NOT RELIABLE. THIRD, THE PLAN 
DOES NOT ADEQUATELY PROVIDE LONG TERM OR PERMANENT SOLUTIONS TO THE CONTAMINATION PROBLEMS AT THE SITE. 

GRIFFIN GALBRAITH FUEL (1989) 

SEE RESPONSE 6.1.1 

STOPPING ALL SOURCE AND NON SOURCE POLLUTION SHOULD BE OUR FIRST PRIORITY. 

SEE RESPONSE 9.1.2 

AFTER THE SOURCES OF POLLUTION ARE STOPPED WE SHOULD GIVE NATURE SUFFICIENT TIME TO REMEDIATE THE POLLUTION 
. . . {T}WENTY TO TWENTY FIVE YEARS SHOULD BE GIVEN FOR NATURAL REMEDIATION. 

SEE RESPONSE 7.1.3 

SAVE DREDGING FOR THOSE TRULY "HOT SPOTS," AFTER SOURCE CONTROL, TO DISTURB AND SPREAD THE CONTAMINATED 
SEDIMENTS AS LITTLE AS POSSIBLE. 

SEE RESPONSE 8.5.3, 8.2.1 AND 8.4.1 

A CURRENT COST-BENEFIT ANALYSIS SHOULD BE PERFORMED BASED ON DISPOSAL SITES AND CONTRACTING COSTS AVAILABLE 
TODAY. . . THE SITES USED IN THE TETRA TECH STUDY MAY NOT BE PRACTICAL SOLUTIONS OR WILL NOT BE AVAILABLE. 

SEE RESPONSE 3.3.1 

ONE EX-DIRECTOR OF THE EPA STATED THAT IN SOME CASES THE AGENCY CLEAN UP DEMANDS ARE FOR A MORE PRISTINE 
STATE THAN OCCUR IN NATURE. WE CANNOT OVERLOOK THE FACT THAT COMMENCEMENT BAY IS AN INDUSTRIAL AND 
POPULATION CENTER. WE NEED CLEANUP GOALS THAT ARE ACHIEVABLE WITH NOT ELIMINATING PEOPLE AND THEIR 
LIVELIHOOD FROM THE AREA. 

DEFERRED 

SINCE IT IS ESTIMATED THAT I-5 CONTRIBUTES ABOUT 40% OF THE COMMENCEMENT BAY POLLUTION, THE DEPARTMENT OF 
TRANSPORTATION AND THE STATE OF WASHINGTON SHOULD BE LISTED AS POTENTIALLY RESPONSIBLE PARTIES. 

JONES CHEMICALS, INC. (1989) 

SEE RESPONSE 3.3.1 

THIS SITE IS A LARGE WORKING PORT, AND HAS BEEN AN INDUSTRIAL AREA FOR 100 YEARS. IT IS NOT REALISTIC TO 
BELIEVE THAT IT CAN OR SHOULD BE RESTORED TO PRISTINE CONDITIONS. 

SEE RESPONSE 1.3.1 AND 1.1.2 

THE GOAL OF "NO ACUTE OR CHRONIC ADVERSE EFFECTS" ON MARINE ORGANISMS IS NOT REQUIRED BY ANY APPLICABLE LAW 
AND SHOULD NOT BE ADOPTED AS THE GOAL FOR CLEANUP. . . THE PLAN AS PROPOSED COULD REQUIRE CONTINUOUS CLEANUP 



EFFORTS TO TRY TO REACH AN UNATTAINABLE GOAL. 

SEE RESPONSE 8.4.1 AND 8.5.3 

. . . EPA'S ESTIMATE {FOR COSTS AT SUPERFUND SITES} IS ALWAYS BELOW THE ACTUAL COST, OFTEN BY 100% OR MORE. 
IN ADDITION, THIS COST DOES NOT INCLUDE ANY OF THE COSTS OF SOURCE CONTROL, WHICH AREA A KEY PART OF THE 
INTEGRATED ACTION PLAN. EPA IS THEREFORE CONTEMPLATING A SOCIETAL COST (REGARDLESS OF WHO ACTUALLY PAYS) OF 
TENS OF MILLIONS OF DOLLARS. MORE CONSIDERATION SHOULD BE GIVEN TO WHETHER THE BENEFITS TO THE ENVIRONMENT 
AND INDIRECTLY TO HUMAN HEALTH JUSTIFY THAT LEVEL OF INVESTMENT OF SOCIETY'S RESOURCES. 

SEE RESPONSE 8.2.1 

PERHAPS THE MOST IMPORTANT {SPECIFIC PROBLEMS WITH THE PLAN} IS THE LACK OF ANY SUITABLE DISPOSAL SITE FOR 
DREDGED MATERIAL WHICH IS PROPOSED FOR "NEARSHORE DISPOSAL." 

SEE RESPONSE 9.1.2 

EPA SHOULD RECONSIDER ALLOWING MORE TIME FOR NATURAL RECOVERY, COUPLED WITH INSTITUTIONAL CONTROLS, TO WORK 
BEFORE ANY DREDGING OCCURS. 

SEE RESPONSE 8.5.2 

IF DREDGING IS NECESSARY, THE MATERIAL SHOULD BE DISPOSED OF USING CONFINED AQUATIC DISPOSAL FOR ALL AREAS 
WITHIN THE SITE. ACCORDING TO EPA'S FIGURES, AQUATIC DISPOSAL IS ABOUT 1/3 THE COST OF NEARSHORE DISPOSAL 
AND IS MUCH MORE LIKELY TO BE FEASIBLE, GIVEN THE LACK OF NEARSHORE DISPOSAL SITES. 

SEE ABOVE RESPONSES 

IN SHORT, WE SUPPORT THE FOLLOWING CLEANUP PLAN FOR THE NEARSHORE/TIDEFLATS SITE: AGGRESSIVE SOURCE CONTROL 
TO ELIMINATE CONTINUING SOURCES OF CONTAMINATION, FOLLOWED BY A PERIOD OF NATURAL RECOVERY. THERE IS NO 
REASON WHY THIS PERIOD SHOULD BE LIMITED TO 10 YEARS IF MONITORING SHOWS IT IS MAKING SATISFACTORY PROGRESS. 
DREDGING SHOULD BE A LAST RESORT IF NATURAL RECOVERY IS NOT MAKING HEADWAY. 

KAISER ALUMINUM AND CHEMICAL CORPORATION (1989) 

SEE RESPONSE 6.1.1, 9.1.1, 6.3.1 AND 9.2.1 

EFFECTIVE CONTROL OF ALL SIGNIFICANT SOURCES MUST OCCUR BEFORE {UNDERTAKING} REMEDIAL ACTION. . . THE FS {HAS 
NOT} ADEQUATELY IDENTIFIED POTENTIAL SOURCES, CHARACTERIZED SOURCES {INCLUDING NON-INDUSTRIAL SOURCES}, OR 
DETERMINED SOURCE LOADINGS OF CONTAMINANTS TO COMMENCEMENT BAY. . . {AND} TIMETABLES FOR REMEDIAL ACTION DO 
NOT GIVE ADEQUATE ALLOWANCE FOR THE COMPLETION OF SOURCE CONTROL. . . 

SEE RESPONSE 3.2.1 AND 4.4.2 

{T}HE GOAL FOR THE CLEANUP {SHOULD} BE DEFINED BASED ON WHAT IS NECESSARY TO PROTECT HUMAN HEALTH AND THE 
ENVIRONMENT FROM SIGNIFICANT ADVERSE IMPACTS . . . CLEANUP SHOULD ONLY BE REQUIRED IN AREAS WHERE AN 
ECOLOGICALLY SIGNIFICANT (NOT STATISTICALLY SIGNIFICANT) BENEFIT CAN BE SHOWN. 

SEE RESPONSE 7.1.2 

{N}ATURAL RECOVERY {SHOULD} BE THE PREFERRED CLEANUP ALTERNATIVE EXCEPT IN CASES WHERE IT PLAINLY WILL NOT 
PROTECT HUMAN HEALTH AND THE ENVIRONMENT IN THE LONG TERM. . . IT DOES NOT DISRUPT THE EXISTING ECOSYSTEM OR 
RESUSPEND SEDIMENTS. . . {AND} IS APPROPRIATE FOR AN URBAN BAY WHICH HAS RECEIVED CONTAMINANTS FOR MANY YEARS 
FROM MANY HISTORIC SOURCES. 

SEE RESPONSE 8.3.1 

THE NEGATIVE IMPACTS OF DREDGING ARE NOT ADEQUATELY CONSIDERED IN THE FEASIBILITY STUDY AND SUPPORTING 
DOCUMENTS. . . {DREDGING} SHOULD NOT BE USED . . . WHERE THE IMPACTS EXCEED THE ENVIRONMENTAL BENEFITS OF 
REMEDIATION. 

SEE RESPONSE 9.1.2 

IN THE FS, THE SELECTION OF TEN YEARS AS AN APPROPRIATE NATURAL RECOVERY PERIOD APPEARS TO BE ARBITRARY. . . 
{THE REASONS CITED DO NOT} EXPLAIN WHY A LONGER PERIOD IS NOT PREFERABLE. . . THE LONG-TERM GOAL OF "NO 
IMPACT" WAS INTENDED BY THE {PUGET SOUND} PLAN TO BE MUCH LONGER THAN A TEN YEAR PERIOD. 



SEE RESPONSE 8.4.1 

{T}HE COSTS OF THE PREFERRED REMEDIAL ALTERNATIVES ARE GREATLY UNDERESTIMATED IN THE FS. IN ADDITION, THE 
COSTS OF SOURCE CONTROL . . . AND MONITORING COSTS WERE NOT INCLUDED. . . 

SEE RESPONSE 8.2.1 

{T}HE FS DOES NOT IDENTIFY FEASIBLE DISPOSAL SITES FOR DREDGED MATERIAL. 

SEE RESPONSE 8.5.1 

IT WILL BE DIFFICULT FOR BUSINESSES LOCATED AT THE CBNT SITE TO ADEQUATELY BUDGET AND PLAN FOR THE FUTURE IF 
CRITICAL ASPECTS OF THE CLEANUP PLAN MAY BE CHANGED MID-COURSE. 

SEE RESPONSE 4.2.1 AND 1.2.2 

AETS MAY BE USEFUL AS PREDICTIVE TOOLS FOR THE PSDDA PROGRAM . . . {BUT NOT FOR} DETERMINING THAT A 
PARTICULAR SEDIMENT SHOULD BE REMEDIATED. . . NEVERTHELESS, THE FS STILL CITES PSDDA AS A JUSTIFICATION FOR 
USING AETS FOR CLEANUPS. GIVEN THE DIFFERENT GOALS, THE CITATION IS INAPPROPRIATE. 

SEE RESPONSE 8.4.2 

THE FS ADMITS THAT ITS AREA AND VOLUME ESTIMATES ARE BASED ON MULTIPLE ASSUMPTIONS AND ARE NOT LIKELY TO BE 
ACCURATE. . . FS DECISIONS ON REMEDIAL ACTION ALTERNATIVES ARE NOT APPROPRIATELY BASED ON SUCH WEAK 
INFORMATION. 

SEE RESPONSE 8.5.2 AND 8.2.9 

THE FS DOES NOT ADEQUATELY JUSTIFY NEARSHORE DISPOSAL OVER CONFINED AQUATIC DISPOSAL ("CAD") FOR THE HHW 
{HEAD OF HYLEBOS WATERWAY}. 

SEE RESPONSE 9.2.2 

THE COMMENTS OF KAISER AND THE CBG ALONE ARE FAR REACHING (AS NECESSITATED BY THE COMPLEXITY AND SIZE OF THE 
SITE) AND CANNOT TRULY BE ADEQUATELY ADDRESSED AND RESPONDED TO IN JUST A FEW MONTHS {I.E., BY SUMMER OR 
EARLY FALL OF 1989}. 

SEE RESPONSE 8.5.1 

. . . THE AGENCIES MUST NOT {IN A PERFORMANCE BASED ROD} PLACE THE BURDEN OF MEETING A CERTAIN CLEANUP 
STANDARD ON THE PRPS UNLESS AT LEAST ONE ALTERNATIVE IS IDENTIFIED THAT BOTH MEETS THE STANDARD AND MEETS 
CERCLA'S REQUIREMENTS REGARDING EFFECTIVENESS, IMPLEMENTABILITY, AND COST. 

SEE RESPONSE 1.1.6 

CONSIDERING {URBAN RUNOFF, HISTORIC SOURCES, AND NPDES-PERMITTED DISCHARGES EXEMPT FROM CERCLA COVERAGE}, THE 
SUPERFUND SHOULD BE TAPPED TO PAY FOR A LEAST A PORTION OF THE REMEDIATION COSTS AT COMMENCEMENT BAY. 

COMMENT NOTED KAISER AGREES THAT THERE ARE NO FEASIBLE OR COST EFFECTIVE TREATMENT ALTERNATIVES AVAILABLE FOR 
THE LARGE QUANTITIES OF DILUTE CONTAMINANTS PRESENT IN COMMENCEMENT BAY SEDIMENTS. 

SEE RESPONSE 1.1.3 

A SINGLE SUPERFUND ACTION IS NOT AN APPROPRIATE WAY TO ADDRESS SUCH A LARGE AND VARIED AREA. IF ANYTHING, 
DOZENS OF SMALLER SITES SHOULD HAVE BEEN LISTED INSTEAD OF ONE HUGE SITE. 

SEE BACKGROUND SECTION 

IN GENERAL, THE STUDY OF THE CBNT SITE PROCESS WAS COMPROMISED BY NOT SOLICITING INPUT FROM INDUSTRY -- THE 
PARTIES WHO SHOULD KNOW THE MOST ABOUT WHAT IS FEASIBLE AT THE SITE. THE AGENCIES SHOULD NOW EMBARK ON A 
PROGRAM TO CORRECT THE MISCONCEPTIONS REGARDING COMMENCEMENT BAY. 

LOUISIANA-PACIFIC CORPORATION (1989) 

SEE RESPONSE 7.2.3 

THE SEDCAM MODEL NEEDS TO ACCOUNT FOR ARSENIC LOSSES FROM SEDIMENTS. . . SITE-SPECIFIC STUDIES OF ARSENIC 



FLUXES FROM AREAS PROPOSED FOR CLEANUP SHOULD BE CONDUCTED . . . {AND} USED IN EVALUATING WHETHER NATURAL 
SEDIMENT RECOVERY IS FEASIBLE FOR AREAS CURRENTLY PROPOSED FOR CLEANUP. 

SEE RESPONSE 5.1.2 AND 6.1.1 

THE FS DOES NOT ACCURATELY CHARACTERIZE ARSENIC SOURCES AND LOADINGS INTO THE HEAD OF THE HYLEBOS. . . 
SOURCES CONTRIBUTING TO HYLEBOS CREEK MUST BE CURTAILED BEFORE ANY CLEANUP OF SEDIMENTS . . . SINCE HYLEBOS 
CREEK IS THE LARGEST CONTRIBUTOR OF ARSENIC IN THIS IMMEDIATE AREA. 

DEFERRED 

THE PRIORITY RANKINGS IN THE INTEGRATED ACTION PLAN DO NOT REFLECT ACTUAL CONTRIBUTIONS OF ARSENIC. . . 
PARTIES SHOULD NOT BE GIVEN LOWER PRIORITY ON THE GROUNDS THAT THEY ARE RECALCITRANT. 

SEE RESPONSE 6.4.1 AND 6.4.2 

THE EVALUATION OF SOURCE CONTROL TECHNOLOGIES IN THE FS DOES NOT PROVIDE SUFFICIENT CONSIDERATION OF FACTORS 
ENCOUNTERED AT LOG SORT YARDS AND WOOD WASTE LANDFILLS TO HOLD THAT THE TECHNOLOGIES ARE FEASIBLE AT LOG SORT 
YARDS. 

MANKE LUMBER COMPANY (1989) 

SEE RESPONSE 9.2.1, 5.2.1 AND 5.1.2 

THE IMPLEMENTATION SCHEDULE SUGGESTED BY THE FEASIBILITY STUDY (FS) CREATES A SUBSTANTIAL LIKELIHOOD OF 
RECONTAMINATION OF REMEDIATED SEDIMENTS {BECAUSE} . . . MANY OF THE POTENTIAL SOURCES OF CONTAMINATION HAVE 
NOT BEEN IDENTIFIED . . . A NUMBER OF {IDENTIFIED SOURCES OF CONTAMINATION} HAVE NOT YET BEEN CONTROLLED . . 
. THERE IS INADEQUATE DATA WITH RESPECT TO MANY, IF NOT MOST, POINT AND NON-POINT SOURCES OF CONTAMINATION. 

SEE RESPONSE 7.1.2 

THE NATURAL RECOVERY OF THE SEDIMENTS SHOULD BE THE PREFERRED REMEDIAL ALTERNATIVE, AND SHOULD BE ABANDONED 
ONLY IF ABSOLUTELY NECESSARY. 

SEE RESPONSE 8.3.1 AND 1.1.7 

A DREDGE AND FILL OPERATION WOULD FURTHER DESTROY PRESENT BIOLOGICAL COMMUNITIES . . . {AND} WOULD CREATE 
SECONDARY CONTAMINATION PROBLEMS AT THE SITE OF DISPOSAL, CONTRARY TO THE PRESENT SUPER FUND POLICY TO 
REMEDIATE CONTAMINANTS ON SITE. 

SEE RESPONSE 7.2.3 

THE SEDIMENTATION RATE ESTIMATED IN THE FS IS BASED UPON ASSUMPTIONS WITH OUT ADEQUATE DATA, AND MAY WELL BE 
UNDERSTATED. 

SEE RESPONSE 3.3.1 

. . . THE GOAL OF . . . "NO ADVERSE EFFECTS" . . . IS NOT OBTAINABLE IN AN URBAN ENVIRONMENT. . . 
COMMENCEMENT BAY AND ITS WATERWAYS CANNOT BE RETURNED TO THE PRISTINE STATE THEY WERE IN BEFORE MAN CAME TO 
THE COMMENCEMENT BAY AREA. 

SEE RESPONSE 4.4.2 

A MORE REALISTIC GOAL IN AN URBAN ENVIRONMENT IS NO SIGNIFICANT EFFECT ON BIOLOGICAL RESOURCES. 

SEE RESPONSE 2.1.4 

THE PROCESS BY WHICH HEALTH RISKS ARE ESTIMATED . . . IS GROSSLY EXAGGERATED {SIC}. THE FS CONTAINS 
ASSUMPTIONS AS TO CONSUMPTION OF FISH AND FISH LIVERS WHICH HAVE NO BASIS IN FACT. 

SEE RESPONSE 4.1.1 

T}HE AETS ARE FAULTY IN AS MUCH AS THEY DO NOT ESTABLISH A CAUSE AND EFFECT RELATIONSHIP BETWEEN CONTAMINANTS 
AND BIOLOGICAL RESPONSES 

SEE RESPONSE 4.3.1 



{T}HE AETS ARE FAULTY IN AS MUCH AS . . . THEY DO NOT DISTINGUISH BETWEEN ADVERSE AND NONADVERSE EFFECTS. 

SEE RESPONSE 4.3.2 

{T}HE AETS ARE FAULTY IN AS MUCH AS . . . THEY DO NOT QUANTIFY THE EXTENT OF ADVERSE EFFECTS. 

SEE RESPONSE 8.2.1 

THE AVAILABILITY OF DISPOSAL SITES SHOULD BE CONFIRMED BEFORE THE FS PROCESS IS COMPLETED SO THAT FACTOR OF 
COST EFFECTIVENESS CAN ADEQUATELY BE ADDRESSED IN THE REMEDIAL ACTION SELECTION PROCESS. 

SEE RESPONSE 1.2.1 

THE CLEANUP GOAL HAS BEEN CREATED IN A VACUUM AND IS PREMATURE. THE DEPARTMENT OF ECOLOGY IS OBLIGATED IN 
THE FUTURE TO DEVELOPE {SIC} PUGET SOUND-WIDE SEDIMENT STANDARDS FOR REGULATING DISCHARGES AND FOR 
DETERMINING WHEN SEDIMENT REMEDIAL ACTIONS ARE NECESSARY. THOSE REGULATORY ACTIONS SHOULD OCCUR PRIOR TO THE 
FINALIZATION OF THE FS, AND CERTAINLY BEFORE THE ISSUANCE OF ANY RECORD OF DECISION. 

MARTINAC SHIPBUILDING (1989) 

SEE RESPONSE 2.1.1 

WHILE THERE DOES EXIST A PROBLEM TO SOME DEGREE, THE IMPLIED THREAT TO PUBLIC HEALTH AND THE HEALTH OF THE 
MARINE ENVIRONMENT HAS BEEN GROSSLY OVERSTATED. 

SEE RESPONSE 3.3.1 

WHAT IS AN APPROPRIATE AND ACHIEVABLE LEVEL OF CLEANLINESS FOR AN URBAN, INDUSTRIAL WATERFRONT AREA? THERE 
IS A BALANCE THAT MUST BE STRUCK BETWEEN THE ADVERSE EFFECTS TO THE MARINE ENVIRONMENT AND THE ADVERSE 
EFFECTS TO THE PEOPLE WHO WORK AT THE BUSINESSES AND LIVE IN THE COMMUNITY. 

SEE RESPONSE 9.1.2 

{W}E SHOULD SERIOUSLY CONSIDER EXTENDING THE TIME HORIZON ALLOWED FOR NATURAL RECOVERY TO OCCUR. WE ARE 
DEALING WITH A 100 YEAR OLD PROBLEM AND IN RELATIVE TERMS PROPOSING TO SOLVE IT OVERNIGHT. 

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION (1989) 

SEE RESPONSE 1.3.4 

THE LONG-TERM GOAL OF "NO ACUTE OR CHRONIC EFFECTS ON BIOLOGICAL RESOURCES" WOULD BE PROTECTIVE OF NOAA 
TRUSTEE RESOURCES. {BECAUSE} COST AND TECHNICAL FEASIBILITY ARE FACTORS THAT WOULD BE CONSIDERED IN THE 
OVERALL EVALUATION OF ACTIONS . . . {THE GOAL} MAY NOT BE ACHIEVED IN ALL AREAS UNDER THE SUPERFUND CLEANUP. 

SEE RESPONSE 3.3.2 

THE USE OF LOWEST AET VALUES IS PROBABLY THE MOST APPROPRIATE GENERAL APPROACH TO SETTING TARGET LEVELS IN 
COMMENCEMENT BAY, EVEN THOUGH THE APPROACH HAS NOT BEEN FULLY DEVELOPED. . . IT IS CLEAR THAT AETS DO 
REPRESENT CONCENTRATIONS THAT ARE ASSOCIATED WITH BIOLOGICAL IMPACTS. THUS IT CAN BE CONCLUDED THAT THE AETS 
ARE CLEARLY BASED ON DOCUMENTED EFFECTS, BUT MAY EASILY UNDERESTIMATE THE FULL RANGE OF INJURY THAT MAY BE 
CAUSED BY TOXIC SUBSTANCES {E.G., CHRONIC EFFECTS}. 

SEE RESPONSE 4.3.2 

THE POSSIBILITY EXISTS THAT COMBINATIONS OF TWO OR MORE SUBSTANCES MAY RESULT IN GREATER TOXICITY THAN 
INDICATED BY THE INDIVIDUAL AET VALUES. IN THE CASE OF COMMENCEMENT BAY, HOWEVER, THE AETS ARE BASED ON 
LOCAL DATA SO THAT THE LAST CONCERN SHOULD NOT BE A PROBLEM. IN ADDITION, THE TEST PROCEDURES UPON WHICH THE 
AET ARE BASED ARE PROBABLY THE MOST RELIABLE AND MAY BE AMONG THE MOST SENSITIVE AVAILABLE. . . FINALLY, THE 
AET APPROACH PROVIDES A MEANS OF EVALUATING THE NEED FOR REMEDIATION OF SEDIMENTS FROM DEEPER CORES THAT MAY 
NOT BE COMPLETELY TESTABLE {USING BIOLOGICAL INDICATORS}. 

SEE RESPONSE 9.1.2 

THE PROPOSED 10-YEAR "NATURAL RECOVER" PERIOD PROPOSED IN THE FS PRESENTS SOME SUBSTANTIAL PROBLEMS . . . 
{BECAUSE} SUPERFUND LEGISLATION HAS ONLY BEEN AUTHORIZED IN INCREMENTS OF FIVE YEARS OR LESS, WITH THE STRONG 
IMPLICATION THAT CLEANUP SHOULD BE COMPLETED AT MANY SITES WITHIN THAT TIME FRAME . . . NO JUSTIFICATION IS 
PRESENTED, NOR IS ANY ANALYSIS GIVEN, FOR THE STATEMENT THAT A 10-YEAR PERIOD PRESENTS AN "OPTIMAL BALANCE" 



BETWEEN CLEANUP-ASSOCIATED DISRUPTION AND THE PROBLEMS ASSOCIATED WITH THE TOXIC SUBSTANCES {WHICH BY 
ALLOWING} TO CONTINUE WILL ALSO CONTINUE TO INJURE NATURAL RESOURCES AND THREATEN HUMAN HEALTH. 

SEE RESPONSE 7.2.1 AND 7.2.3 

{T}HE CHANGE IN CONCENTRATIONS IN THE SURFACE SEDIMENTS IN MOST AREAS WILL BE ON THE ORDER OF A FACTOR OF TWO 
AFTER 10 YEARS OF "RECOVERY." THIS LEVEL OF CHANGE IS ON THE ORDER OF THE PRECISION WITH WHICH THE 
CONCENTRATIONS OF SUBSTANCES IN THE SEDIMENTS CAN BE RELIABLY MEASURED, AND WITHIN THE ACCURACY OF THE 
{SEDCAM} MODEL. AS A RESULT, THE POTENTIAL FOR ERROR IN MEETING THE CLEANUP GOALS IF THE RECOVERY PERIOD 
CALCULATION IS ALLOWED IS LARGE. 

SEE RESPONSE 9.2.3 

{I}T MAY BE DIFFICULT TO DETERMINE AFTER 10 YEARS THAT RECOVERY HAS ACTUALLY TAKEN PLACE. IF NOT, WILL THE 
PRP BE ALLOWED ANOTHER 10 YEARS TO DEMONSTRATE THAT THE PROCESS IS WORKING? {THIS} COULD LEAD TO SUBSTANTIAL 
FAILURES TO MEET THE CLEANUP GOALS. 

SEE RESPONSE 9.1.2 

WHILE THE PSWQA DOES INCLUDE THE RECOMMENDATION THAT NATURAL RECOVERY BE CONSIDERED IN CLEANUP ACTION, IT 
DOES NOT SPECIFY THAT 10 YEARS SHOULD BE USED AND THE CONSIDERATION DOES NOT NECESSARILY APPLY TO SUPERFUND 
SITES. IN ADDITION, THE CONTAMINATION AT THIS SITE WAS IDENTIFIED AND HAS BEEN STUDIES, WITH LIMITED REAL 
ACTION, FOR 10 YEARS ALREADY. 

SEE RESPONSE 7.1.1 

SINCE {THE NATURAL RECOVERY} PROCESS IS LIMITED TO ONLY THE UPPER LAYER OF CONTAMINATED SEDIMENTS (UPPER 10 
CM), ANY CONTAMINATION IN THE DEEPER SEDIMENTS WILL BE UNAFFECTED. THIS PROCESS IS THEREFORE DEFACTO IN SITU 
CAPPING. IN SITU CAPPING WAS REJECTED FOR ALL WATERWAYS EXCEPT THE ST. PAUL BECAUSE OF THE HIGH LIKELIHOOD 
THAT THE SEDIMENTS IN ALL OF THE OTHER WATERWAY WOULD BE DREDGED FOR MAINTENANCE OR NEW CONSTRUCTION. 

SEE RESPONSE 7.1.3 

THE PROPOSED "NATURAL RECOVERY" IS SIMPLY A SLOW FORM OF DILUTION. THE SAME RESULT COULD BE ACHIEVED WITHOUT 
THE DELAY AND UNCERTAINTY THAT WOULD OCCUR BY ALLOWING IN SITU CAPPING. THE RECOVERY PERIOD SETS A PRECEDENT 
OF ALLOWING DILUTION AS PART OF A SUPERFUND CLEANUP ACTION. THIS APPROACH HAS BEEN CLEARLY REJECTED AT ALL 
OTHER SITES. 

SEE RESPONSE 1.1.1 

THE FS IS CLEAR IN RECOGNIZING THAT NONE OF THE CONFINEMENT OPTIONS MEET THE SARA PREFERENCE FOR A PERMANENT 
SOLUTION, AS DEFINED BY REDUCTIONS IN THE TOXICITY, MOBILITY, OR VOLUME OF THE CONTAMINATION. 

SEE RESPONSE 8.4.1 

{M}ONITORING AND MAINTANINANCE {SIC} {OF NEARSHORE DISPOSAL SITES} WILL HAVE TO PERPETUATED {SIC} FOR 
CENTURIES TO COME. IT IS QUESTIONABLE WHETHER THE COSTS OF THIS LONG-TERM O&M HAVE BEEN FAIRLY INCORPORATED 
INTO THE FEASIBILITY STUDY, SINCE IT APPEARS THAT ONLY A 30-YEAR PERIOD WAS USED AND FOR SOME SITES, 
MONITORING IS COSTED FOR THE FIRST 10 YEARS. 

DEFERRED 

IN GENERAL, THE {SAMPLING AND MONITORING} GUIDELINES ARE REASONABLY WELL THOUGHT OUT, BUT COULD BE MORE 
SPECIFIC WITH REGARD TO THE NUMBERS OF STATIONS THAT MAY BE NEEDED. 

DEFERRED 

THE BIOASSAY RECOMMENDATIONS ARE REASONABLE, BUT MAY WELL NEED TO BE REVISITED IN THE NOT-TOO-DISTANT FUTURE 
AS NEW BIOASSAYS ARE DEVELOPED. . . 

DEFERRED 

THE STATEMENT IN THE APPENDIX {P. A-10 OF THE INTEGRATED ACTION PLAN} THAT THE EXCEEDANCE OF A SINGLE 
CHEMICAL CLEANUP GOAL {IN A MARGINALLY CONTAMINATED AREA} MAY BE NEGOTIABLE DOES NOT SEEM TO BE SUPPORTED IN 
THE MAIN BODY OF THE TEXT. SINCE SIX OF THE NINE PROBLEM AREAS HAVE ONLY TWO OR {ONE} PROBLEM SUBSTANCES, 
THIS PROVISION WOULD SERIOUSLY WEAKEN THE POTENTIAL CLEANUP AND MAY LENGTHEN THE NEGOTIATION PERIOD. IT 
SHOULD NOT BE ACCEPTED. 



SEE RESPONSE 9.2.3 

{W}HEN THE PROPOSED 10-YEAR CLOCK FOR NATURAL REMEDIATION STARTS IS NOT CLEARLY STATED. . . IT IS ESSENTIAL 
THAT THE SEQUENCE OF ALL EVENTS BE CLEARLY ESTABLISHED. 

OCCIDENTAL CHEMICAL CORPORATION (1989) 

DEFERRED 

THE {RI/FS} REPORTS DO NOT CONSISTENTLY AND CLEARLY DISTINGUISH THAT {OCCIDENTAL CHEMICAL CORPORATION} IS NOT 
THE IDENTIFIED SOURCE OF THE HIGH PRIORITY CONTAMINANT PCBS IN THE MOUTH OF THE HYLEBOS WATERWAY. . . {A}S A 
RESULT {OF THE DETAILED REMEDIAL INVESTIGATION AT THE OCC TACOMA PLANT SITE} OCC CONCLUDES THEY ARE NOT THE 
SOURCE FOR PCBS TO THE MOUTH OF THE HYLEBOS. 

PENNWALT CORPORATION (1989) 

SEE RESPONSE 1.1.2 

{THE} "NO EFFECTS" STANDARD IS NOT REALISTIC OR ACHIEVABLE AS A CLEANUP STANDARD FOR AN URBAN WATERWAY LIKE 
COMMENCEMENT BAY. NOR IS IT LEGALLY REQUIRED AS A CLEANUP STANDARD UNDER SECTION 121(D) OF SARA, 42 USC SS 
9621(D), THE CURRENT OR PROPOSED NATIONAL CONTINGENCY PLAN (NCP), OR EPA GUIDANCE DOCUMENTS. 

SEE RESPONSE 4.4.2 

{AN} ALTERNATIVE CLEANUP GOAL {IS PROPOSED}: MITIGATE SIGNIFICANT EFFECTS TO THE AQUATIC ECOLOGY. . . UNDER 
THIS OBJECTIVE, ONLY THOSE SEDIMENTS WITH SIGNIFICANT BENTHIC DEPRESSIONS AND WHICH OFFER SIGNIFICANT AND 
MEASURABLE ECOLOGICAL BENEFITS WOULD BE IDENTIFIED AS SUITABLE CANDIDATES FOR ACTIVE REMEDIATION. 

SEE RESPONSE 8.2.10 

THE FS DOES NOT IDENTIFY A FEASIBLE OR COST-EFFECTIVE REMEDIAL ALTERNATIVE FOR THE HEAD OF HYLEBOS WATERWAY. 
A MODIFIED INSTITUTIONAL CONTROLS ALTERNATIVE SHOULD BE THE PREFERRED ALTERNATIVE FOR THE HEAD OF HYLEBOS 
WATERWAY . . . {REQUIRING} REMOVAL ONLY OF THE SEDIMENTS THAT WOULD EXCEED CLEANUP STANDARDS AFTER SOURCE 
CONTROLS, NATURAL REMEDIATION, AND MAINTENANCE DREDGING. 

SEE RESPONSE 8.5.2 

CONFINED AQUATIC DISPOSAL MAY BE PREFERABLE TO NEARSHORE DISPOSAL FOR ANY SEDIMENTS THAT REQUIRE DREDGING. 

COMMENT NOTED THE FS CORRECTLY REJECTED TREATMENT ALTERNATIVES 

SEE RESPONSE 8.5.1 

A PERFORMANCE BASED RECORD OF DECISION IS ONLY APPROPRIATE IF THE PERFORMANCE STANDARD IS BASED ON A FEASIBLE 
AND COST-EFFECTIVE ALTERNATIVE. . . IT IS IMPOSSIBLE TO DETERMINE WHETHER THE CLEANUP STANDARDS AND 
PERFORMANCE CRITERIA ARE FEASIBLE AND COST-EFFECTIVE, AS CERCLA REQUIRES, UNLESS THEY ARE TIED TO A 
PARTICULAR REMEDY. 

(PLUS ADDITIONAL COMMENTS IN AN ATTACHED REPORT BY KENNEDY/JENKS/CHILTON (1989) FOLLOWING THESE SUMMARY 
COMMENTS.) 

PICKERING INDUSTRIES INC. (1989) 

SEE RESPONSE 5.1.3 AND 7.1.3 

WE DO NOT AGREE THAT {CITY} WATERWAY NEEDS TO BE DREDGED. . . WE BELIEVE EPA SHOULD FIRST CONTROL THE SOURCES 
OF CONTAMINATION, AND THEN SHOULD LEAVE THE CITY WATERWAY ALONE FOR AN EXTENDED PERIOD OF TIME, FOR EXAMPLE, 
10 YEARS OR MORE, TO SEE WHETHER THE POLLUTION HAS ABATED NATURALLY. . . {I}F IT HAS NOT, A DECISION CAN 
THEN BE MADE ABOUT DREDGING. 

SEE RESPONSE 3.3.1 

WE ARE VERY CONCERNED THAT THE STANDARDS THE FEASIBILITY STUDY USES ARE TOO HIGH FOR THE {CITY} WATERWAY. 

SEE RESPONSE 2.1.1 

{APPARENTLY} THE FEASIBILITY STUDY ATTEMPTS TO CLEAN THE CITY WATERWAY SO THAT ENGLISH SOLE DO NOT DEVELOP 



CANCEROUS TUMORS. . . A PERSON WOULD HAVE TO EAT ABSURDLY LARGE QUANTITIES OF FISH LIVER FOR THEIR ENTIRE 
LIVES IN ORDER TO CONTRACT CANCER FROM SUCH FISH. . . THIS IS TOTALLY UNREALISTIC AND PRESENTS AND 
INAPPROPRIATE STANDARD BY WHICH TO DETERMINE WHETHER DREDGING IS NECESSARY. 

PORT OF TACOMA (1989) 

SEE RESPONSE 5.1.2 

A PARTICULAR CONCERN IS THE INADEQUACY OF THE DATA BASE FOR HISTORIC AND CURRENT SOURCES. 

SEE RESPONSE 6.4.1 

{T}HE FS OVERESTIMATES THE FEASIBILITY AND EFFECTIVENESS OF SOURCE CONTROL MEASURES. 

SEE RESPONSE 6.4.2 

THE FS ESTABLISHES A GOAL OF 60-95% CONTROL OF ALL SOURCES. IT IS NOT CLEAR WHETHER THE 60-95% REQUIREMENT 
WILL BE ADDITIONAL TO SOURCE CONTROL MEASURES IMPLEMENTED SINCE RI SAMPLING IN 1985 . . . {OR} HOW THE GOAL 
WILL BE VERIFIED DUE TO THE LACK OF BASELINE DATA. 

SEE RESPONSE 8.4.1 

THE CONSIDERABLE COSTS OF SOURCE CONTROL, MONITORING, AND FUTURE IMPLEMENTATION ARE NOT INCLUDED IN THE FS. . 
. THE COST ESTIMATE OF $28 MILLION SIGNIFICANTLY UNDERESTIMATES THE COST OF IMPLEMENTING THE PREFERRED 
REMEDIAL ACTION {WHICH IS ESTIMATED TO BE} THREE TO FOUR TIMES GREATER THAN STATED IN THE FS. 

SEE RESPONSE 3.3.1 

{T}HE FS' PROPOSED CLEANUP GOAL FOR THIS SUPERFUND SITE, UNLIKE CLEANUP LEVELS IN OTHER URBAN MARINE SITES, 
REQUIRES THE EQUIVALENT OF PRISTINE CONDITIONS. . . {THE} PROPOSED CLEANUP STANDARDS . . . ARE NOT ATTAINABLE 
NOR SUSTAINABLE WITHIN COMMENCEMENT BAY'S URBAN SETTING. 

SEE RESPONSE 5.2.1 

THE FS PERFORMANCE STANDARD DOES NOT ACKNOWLEDGE THE IMPACT OF RECONTAMINATION FROM CONTINUING SOURCES 
{INCLUDING URBAN RUNOFF}. 

SEE RESPONSE 9.4.3 

THE RELATIONSHIP BETWEEN {ECOLOGY'S} IMPLEMENTATION OF SEDIMENT IMPACT ZONES AND CLEANUP STANDARDS NEEDS TO 
BE ADDRESSED. 

SEE RESPONSE 7.2.3 

USE OF THE SEDCAM MODEL (WHICH HAS NOT BEEN FIELD TESTED) TO PREDICT FUTURE SEDIMENT CONDITIONS MAY HAVE LED 
TO INCORRECT CONCLUSIONS CONCERNING THE PROPOSED REMEDIAL ACTIONS. 

SEE RESPONSE 4.1.1 AND 4.2.1 

. . . THE AET METHOD IS APPROPRIATE ONLY AS A SCREENING TOOL TO IDENTIFY AREAS WARRANTING MORE THOROUGH 
ENVIRONMENTAL INVESTIGATION . . . {BECAUSE} AETS CANNOT DEMONSTRATE SPECIFIC CAUSE AND EFFECT RELATIONSHIPS. 
AETS ALSO CANNOT PREDICT THAT AN ENVIRONMENTAL EFFECT WILL BE CAUSED BY LEVELS OF CHEMICALS THAT EXCEED THE 
AET LEVEL. 

SEE RESPONSE 4.3.2 AND 4.3.1 

THE AET ARTIFICIALLY ASCRIBES ALL CHANGES IN BENTHIC COMMUNITIES AS BEING EQUALLY ADVERSE, AND ASSUMES ALL 
CHANGES ARE DUE TO THE PRESENCE OF CHEMICAL CONTAMINANTS. 

SEE RESPONSE 4.2.2 

USE OF AET IS PARTICULARLY QUESTIONABLE IN INTERTIDAL AREAS. 

SEE RESPONSE 4.4.2 AND 4.3.1 

GIVEN THE PROBABLE NEED TO PROCEED WITH SOME CLEANUP, AND IN THE ABSENCE OF CONSENSUS ON SEDIMENT QUALITY 
MEASUREMENTS, THE PORT SUPPORTS APPLICATION OF THE AET APPROACH DEFINED IN THE CBG/ENSR REPORT, PROVIDED THAT 



PROPER CONSIDERATION OF PHYSICAL FACTORS IS GIVEN DURING CLEANUP DECISIONS. 

SEE RESPONSE 2.1.1 

THE FS OVERESTIMATES THE RELATIVE HUMAN HEALTH RISKS OF SEDIMENT CONTAMINATION IN COMMENCEMENT BAY. . . BY 
USING UNREALISTIC ASSUMPTIONS. 

SEE RESPONSE 9.3.3 

PLANS FOR REMEDIAL DREDGING SHOULD RECOGNIZE PLANS FOR NAVIGATION DREDGING. WHEN NAVIGATION NEEDS ARE 
CONSIDERED, THE TOTAL VOLUME OF SEDIMENTS REQUIRING CONFINED DISPOSAL WILL BE MUCH LARGER THAN THAT PREDICTED 
SOLELY FOR REMEDIAL DREDGING. 

SEE RESPONSE 8.2.9 

FEASIBLE AND COST-EFFECTIVE STRATEGIES FOR REMOVING CONTAMINATION UNDER {PIER} STRUCTURES ARE NOT IDENTIFIED 
NOR DISCUSSED {ALTHOUGH} CAPPING OR REMOVAL OF SURFACE SEDIMENTS INVOLVES A HIGH RISK OF PIER STRUCTURE OR 
SLOPE FAILURE . . . METHODS ARE INFEASIBLE . . . UNTRIED AND COSTS RANGE FROM $1.7 TO $5.5 MILLION. 

SEE RESPONSE 8.2.1 

THE FS DOES NOT IDENTIFY COST-EFFECTIVE AND FEASIBLE DISPOSAL SITES FOR THE LARGE QUANTITIES OF SEDIMENTS 
DESIGNATED FOR CLEANUP. 

SEE RESPONSE 8.2.3 

THE PRESENT TIMETABLE FOR CLEANUP WILL RESULT IN {PROPOSED DISPOSAL SITE IN BLAIR WATERWAY} SLIP 1 NOT BEING 
AVAILABLE. . . OTHER PORT OWNED DISPOSAL SITES ARE ALSO NOT AVAILABLE. 

DEFERRED 

{T}HE AGENCIES {SHOULD} CONSIDER FURTHER THE FOLLOWING THREE {DISPOSAL} SITES: 1) THE WHEELER OSGOOD 
WATERWAY; 2) THE SAINT PAUL WATERWAY; AND 3) THE HYLEBOS DISPOSAL SITE #1 (COMBINED USE WITH FISHERIES 
ENHANCEMENT). 

SEE RESPONSE 1.2.4 

IN PARTICULAR, THE PORT IS CONCERNED ABOUT THE REGULATORY STATUS OF THE INTEGRATED ACTION PLAN. . . WHAT IS 
THE PROCESS FOR PUBLIC COMMENT ON THE IAP? 

SEE RESPONSE 6.1.1 

A SYSTEMATIC LOOK AT ALL SOURCES, THEIR CONTRIBUTION, DEGREE OF ACHIEVABLE CONTROL, AND PRIORITIES FOR 
CONTROL SHOULD BE DEFINED. THE FRAMEWORK FOR SUCH A PLAN SHOULD BE ESTABLISHED PRIOR TO THE ROD. . . 

SEE RESPONSE 5.2.2 

RESOLUTION OF SOURCE CONTROL AND DRAINAGE PLANNING ISSUES RELATED TO THE UPLANDS MUST OCCUR PRIOR TO ISSUANCE 
OF A ROD FOR SUBMERGED PORTIONS OF THE SITE. . . WITHOUT A RI/FS AND A ROD FOR SOURCE CONTROL, PRPS CANNOT 
OBTAIN CERCLA RESOLUTION OF SUPERFUND LIABILITY. 

(EXPANSION OF COMMENTS FOLLOWED IN ATTACHMENTS "ANALYSIS OF PROPOSED SURFACE WATER SOURCE CONTROL 
REQUIREMENTS FOR THE COMMENCEMENT BAY NEARSHORE/TIDEFLATS SUPERFUND AREA" BY R.R. HORNER; HART CROWSER REVIEW 
LETTER; "CONTAMINATED SEDIMENTS ON SIDE SLOPES OF SITCUM WATERWAY" BY BERGER/ABAM ENGINEERS; "REVIEW OF 
VARIOUS ASPECTS OF COMMENCEMENT BAY NEARSHORE/TIDEFLATS FEASIBILITY STUDY" BY BERGER/ABAM ENGINEERS; AND 
"ASSESSMENT OF RISKS ASSOCIATED WITH EATING RECREATIONALLY HARVESTED PUGET SOUND SEAFOOD" BY L. WILLIAMS AND 
C. KRUEGER; AND PUBLIC TESTIMONY AT 6 JUNE 1989 MEETING BY J. TERPSTRA.) 

PREMIER INDUSTRIES INC. (1989) 

SEE RESPONSE 6.1.1 AND 7.1.2 

{S}OURCE CONTROL {INCLUDING NON-INDUSTRIAL SOURCES} AND NATURAL REMEDIATION APPEAR TO BE THE MOST ECONOMICAL 
AND EFFECTIVE MEANS FOR CLEANING UP COMMENCEMENT BAY. 

SEE RESPONSE 9.2.4 



FURTHER TESTING AND EVALUATION IS MANDATED TO IDENTIFY AND QUANTIFY "TOXIC HOT SPOTS" . . . 

DEFERRED 

AS AN ALTERNATIVE TO REMOVING APPROXIMATELY 11,000 CUBIC YARDS OF CONTAMINATED SOIL AND FINDING A DISPOSAL 
SITE {FOR WHEELER-OSGOOD SEDIMENT}, WHY NOT CONSTRUCT A SEA WALL AND FILL IN THE WATERWAY WITH APPROXIMATELY 
75,000 CUBIC YARDS OF DREDGED MATERIAL FROM THE CITY WATERWAY AND CAP WITH CLEAN SOIL. 

PSWQA (1989) 

SEE RESPONSE 1.3.1 

THE LONG-TERM SEDIMENT CLEANUP GOAL SELECTED FOR COMMENCEMENT BAY IS ALSO THE SEDIMENT GOAL OF THE PUGET 
SOUND WATER QUALITY MANAGEMENT PLAN . . . THE AUTHORITY SUPPORTS ADOPTION OF THIS GOAL. 

SEE RESPONSE 1.2.1 

THE AUTHORITY SUPPORTS THE USE OF THE APPARENT EFFECTS THRESHOLD METHOD (AET) TO ESTIMATE CHEMICAL 
CONCENTRATIONS ASSOCIATED WITH HARM TO MARINE LIFE. THE USE OF BIOASSAYS TO REFINE AREAS AND VOLUMES FOR 
REMEDIATION IS ALSO SUPPORTED. 

SEE RESPONSE 7.1.2 

THE AUTHORITY . . . SUPPORTS THE USE OF NATURAL RECOVERY, AFTER SOURCE CONTROL HAS BEEN ACHIEVED, FOR 
PORTIONS OF THE SITES THAT WILL RECOVER WITHIN TEN YEARS. THE DILUTION AND BURIAL OF MODERATELY CONTAMINATED 
SEDIMENTS BY CLEAN SEDIMENT IS AN ACCEPTABLE WAY TO ACCOMPLISH THE CLEANUP GOAL. 

SEE RESPONSE 7.2.3 

AUTHORITY STAFF HAVE QUESTIONED . . . {WHETHER} THE RATES OF RECOVERY PREDICTED BY THE {SEDCAM} MODEL ARE TOO 
SLOW AND UNDERESTIMATE THE RATE OF NATURAL RECOVERY. 

SEE RESPONSE 6.1.1 

THE APPLICATION OF ALL KNOWN, AVAILABLE, AND REASONABLE METHODS OF TREATMENT TO ALL POINT SOURCES AND 
RIGOROUS APPLICATION OF BEST MANAGEMENT PRACTICES TO NONPOINT SOURCES IS REQUIRED. 

SUGGESTION NOTED 

IMPROVED SPILL PREVENTION PROGRAMS THROUGHOUT THE DRAINAGE BASIN AND IMPROVED SPILL RESPONSE CAPABILITIES 
SHOULD BE ADDRESSED {IN THE IAP}. 

SEE RESPONSE 9.4.3 

IF THE CONTINUED DISCHARGE {THAT STILL RESULTS IN SEDIMENT CONTAMINATION} IS CLEARLY IN THE PUBLIC INTEREST, 
A WASTEWATER DISCHARGE PERMIT SHOULD DEFINE A SPECIFIC SEDIMENT DILUTION ZONE (ALSO CALLED A SEDIMENT IMPACT 
ZONE) FOR THE DISCHARGE, AND REQUIRE PERIODIC MAINTENANCE. . .UNTIL BETTER METHODS OF TREATMENT CAN BE 
IDENTIFIED AND IMPLEMENTED. {THIS PERMIT} SHOULD NOT DELAY CAPPING OR DREDGING CONTAMINATED SEDIMENTS . . . 
SUCH CLEANUP ACTIONS PROVIDE A CLEAN BASELINE FOR MONITORING THE DISCHARGE. 

SEE RESPONSE 8.3.2 

THE AUTHORITY SUPPORTS THE USE OF A RANGE OF REMEDIATION TECHNIQUES, DEPENDING ON SITE CONDITIONS. . . {BUT} 
THE POLICY OF NO NET LOSS OF WETLAND HABITAT, AS ADOPTED BY EPA, THE STATE OF WASHINGTON, AND THE PUGET SOUND 
PLAN, MUST BE MET. 

SEE RESPONSE 9.5.4 

MONITORING {OF CLEANUP AND DISPOSAL SITES} MUST BE REQUIRED. 

SEE RESPONSE 3.3.1 

THE AUTHORITY SUPPORTS CLEANUP OF COMMENCEMENT BAY BECAUSE OF THE PUBLIC BENEFITS THAT WILL RESULT. . . {FROM 
MITIGATION OF HARM TO} NATURAL MARINE LIFE . . . {AND REDUCTION OF} HUMAN HEALTH RISK ASSOCIATED WITH EATING 
SEAFOOD. 

PUGET SOUND PLYWOOD, INC. (1989) 



SEE RESPONSE 3.3.1 

OUR FIRST CONCERN IS THAT THE FEASIBILITY STUDY'S CLEANUP GOALS ARE UNREALISTIC BECAUSE THEY FAIL TO 
ADEQUATELY ACCOUNT FOR THE PRESENT AND FUTURE USES OF COMMENCEMENT BAY. 

SEE RESPONSE 6.6.1 

{T}HE FEASIBILITY STUDY DOES NOT PLACE SUFFICIENT EMPHASIS UPON STOPPING ONGOING POLLUTION AT ITS SOURCE AND 
ALLOWING NATURAL RECOVERY PROCESSES TO REMEDIATE MUCH OF THE EXISTING SEDIMENT POLLUTION PROBLEM. 

SEE RESPONSE 6.6.1 AND 7.1.2 

{S}OURCE CONTROL SHOULD BE FULLY IMPLEMENTED AND TESTED BEFORE SEDIMENT REMEDIAL DREDGING OCCURS. 

SEE RESPONSE 8.2.1 

{T}HE FEASIBILITY STUDY FAILS TO IDENTIFY FEASIBLE AND COST-EFFECTIVE RESPONSE ACTIONS BECAUSE, AMONG OTHER 
MATTERS, IT DOES NOT CLEARLY AND CONVINCINGLY IDENTIFY DISPOSAL SITES FOR CONTAMINATED SEDIMENTS. 

PUYALLUP TRIBE OF INDIANS (1989) 

SEE RESPONSE 1.1.4
 

{T}HE TRIBE HAS NOT BEEN PROVIDED WITH A MEANINGFUL OPPORTUNITY TO PARTICIPATE IN {THE FS} PROCEEDING.
 

SEE RESPONSE 1.1.3
 

THE FS SHOULD TAKE INTO CONSIDERATION EPA'S PROPOSED NCP WHICH IMPLEMENTS SARA.
 

SEE RESPONSE 1.1.1
 

THE GOALS OF THE FS MUST BE PERMANENT CLEANUP.
 

REQUEST NOTED
 

THE TRIBE FORMALLY REQUESTS DOCUMENTATION DEMONSTRATING THAT {EPA'S AND ECOLOGY'S CONTRACTORS} HAVE NO 
CONFLICT OF INTEREST WITH ANY POTENTIALLY RESPONSIBLE PARTY {AT THE CB/NT SITE}. 

SEE RESPONSE 1.3.5
 

TRIBAL STANDARDS MUST BE CONSIDERED AS ARARS
 

SEE RESPONSE 1.3.7
 

THE PUYALLUP LAND CLAIMS SETTLEMENT AGREEMENT . . . MUST BE CONSIDERED AS AN ARAR.
 

SEE RESPONSE 1.3.2
 

EPA'S PROPOSED MAXIMUM CONTAMINATION LEVEL GOALS MUST BE ADOPTED AS A GROUNDWATER ARAR {NOT AS A TBC}. . . 
THE AMERICAN INDIAN RELIGIOUS FREEDOM ACT, THE NATIONAL HISTORIC PRESERVATION ACT AND TRIBAL STANDARDS MUST 
BE CONSIDERED FOR ALL LOCATIONS IMPACTING TRIBAL RESOURCES. 

SEE RESPONSE 3.3.1 

. . . COMMENCEMENT BAY {MUST} BE FULLY REMEDIATED, AND PROTECTED AS AN EXERCISE OF . . . PUBLIC TRUST. 

SEE RESPONSE 7.1.1 

{T}HE IDENTIFICATION OF CONTAMINATED SEDIMENTS {MAY BE} GREATLY UNDERESTIMATED. . . CAPPING DANGEROUS 
SEDIMENTS IN PLACE . . . WILL NOT PROVIDE ADEQUATE HUMAN AND ENVIRONMENTAL PROTECTION. 

SEE RESPONSE 7.2.3 

THE USE OF THE SEDCAM MODEL IS LIKELY TO UNDERESTIMATE RECOVERY RATES. 

SEE RESPONSE 8.4.1 



THE USE OF A 10 PERCENT DISCOUNT RATE OVER A 30 YEAR PERIOD DOES NOT ACCURATELY REFLECT THE LONG TERM COSTS 
OF MONITORING AND MAINTAINING A SITE THROUGH INSTITUTIONAL CONTROLS. 

SEE RESPONSE 1.3.4 

{A}LL OF {THE NINE CRITERIA USED TO EVALUATE THE ALTERNATIVES} ARE NOT ENTITLED TO EQUAL WEIGHT. PROTECTION 
OF HUMAN HEALTH AND THE ENVIRONMENT MUST BE THE MOST IMPORTANT CRITERIA. 

SEE RESPONSE 1.1.1 AND 1.3.5 

THE PUYALLUP TRIBE FINDS THE RECOMMENDED REMEDIAL ACTION ALTERNATIVE TOTALLY UNACCEPTABLE . . . {BECAUSE IT} 
WILL NOT PREVENT BIOACCUMULATION . . MEET TRIBAL STANDARDS. . . {AND} IS NOT A PERMANENT SOLUTION. 

SEE RESPONSE 2.1.4 AND 2.1.6 

THE FS MUST ADDRESS CUMULATIVE HEALTH IMPACTS TO TRIBAL FAMILIES THAT RELY ON FISH FOR A LARGE PORTION OF 
THEIR DIETS, AND TO FISHERMEN THAT SPEND A LOT OF TIME FISHING WITHIN COMMENCEMENT BAY . . . {INCLUDING} 
EFFECTS OF DIOXINS, HEAVY METALS, AND THOUSANDS OF OTHER CHEMICALS {BESIDES PCB MIXTURES} . . . CUMULATIVE 
HEALTH RISKS FROM ALL DANGEROUS CHEMICALS MUST BE ADDRESSED. 

SEE RESPONSE 6.1.1 

A SOURCE CONTROL STRATEGY MUST DEVELOP SPECIFIC PLANS FOR {IMMEDIATE} CONTROL OF PERMITTED, UNPERMITTED POINT 
SOURCE, AND NONPOINT SOURCE DISCHARGES. . . BEFORE SIGNIFICANT SEDIMENT REMEDIATION IS UNDERTAKEN. 

(PLUS NUMEROUS ADDITIONAL SPECIFIC COMMENTS AND ATTACHED SUPERFUND MEMORANDUM OF AGREEMENT, PUYALLUP TRIBAL 
WATER QUALITY PROGRAM, LETTER DOCUMENTING TRIBAL ARAR, RESOLUTION REQUESTING INCLUSION OF TRIBAL 
ENVIRONMENTAL STANDARDS, AND US EPA DRINKING WATER REGULATIONS AND HEALTH ADVISORIES.) 

SIERRA CLUB (1989) 

SEE RESPONSE 3.3.1 AND 6.1.1 

WHILE WE RECOGNIZE THAT INDUSTRY HAS BEEN LOCATED IN THIS AREA FOR A GOOD MANY YEARS, WE MUST NOT ZONE THE 
BAY INTO CLEAN AND DIRTY AREAS, BUT RATHER ASSURE MULTIPLE USES OF THE BAY. . . APPROPRIATE TECHNOLOGIES MUST 
BE UTILIZED TO PREVENT CONTINUED CONTAMINATION OF THESE WATERS AND ADJOINING SEDIMENTS. 

SEE RESPONSE 1.1.2 

THE SIERRA CLUB SUPPORTS THE LONG-TERM CLEANUP GOAL {OF NO ADVERSE EFFECTS}. . . OF THE SEVERAL POTENTIAL 
APPROACHES FOR ESTABLISHING SEDIMENT QUALITY VALUES, THE AET APPROACH SEEMS THE BEST IN MEASURING ACUTE HARM. 
. . SPECIFIC CLEANUP PLANS MUST GO BEYOND THE CURRENT AET ASSESSMENT TO INCLUDE A COMPLETE ASSESSMENT OF 
CHRONIC (SUBLETHAL) IMPACTS AND SHOULD ADDRESS THESE IMPACTS IN THE RECORD OF DECISION. 

SEE RESPONSE 3.3.2 

IF FURTHER REFINEMENT DOES NOT ALLOW COMPLETE ASSESSMENT OF AETS FOR CHRONIC EFFECTS, WE RECOMMEND THAT SOME 
CHEMICAL CONCENTRATION TEN TO ONE HUNDRED TIMES BELOW THE LOWEST AET SHOULD BE SELECTED AS THE THRESHOLD FOR 
CLEANUP AND MONITORING, TO PROVIDE A MARGIN OF SAFETY AND TO ALLOW FOR THE UNMEASURED CHRONIC EFFECTS 
MENTIONED ABOVE. 

SEE RESPONSE 1.1.1 

{A}LL CLEANUP EFFORTS SHOULD MEET THE REQUIREMENTS OF SARA AND MUST BE PERMANENT. . . BECAUSE {PERMANENCE IS 
NOT ASSURED UNTIL SPECIFIC DISPOSAL SITES CAN BE EVALUATED} WE CANNOT SUPPORT THE PREFERRED ALTERNATIVE. 

SEE RESPONSE 9.1.2 

IF RECOVERY CANNOT BE DEMONSTRATED AT {NATURAL RECOVERY SITES} IN THE NEXT FIVE YEARS, THIS APPROACH SHOULD 
BE REEVALUATED. 

SEE RESPONSE 6.1.1 AND 9.5.4 

{A} STRONG SOURCE CONTROL PROGRAM {IS SUPPORTED} . . . SEDIMENTS . . . SHOULD BE MONITORED FOR POTENTIAL 
RE-CONTAMINATION. 

SIMPSON TACOMA KRAFT COMPANY (1989) 



COMMENT NOTED 

SIMPSON AGREES WITH THE PREFERRED ALTERNATIVE AND GENERALLY AGREES WITH THE CONCLUSIONS IN THE FS. 

INFORMATION NOTED 

{THERE IS INCORRECT} {A}TTRIBUTION OF HISTORICAL PROBLEMS TO SIMPSON, WHICH ACQUIRED THE MILL . . IN 1985 
{RATHER THAN TO THE TACOMA KRAFT MILL AND RAW MATERIALS}. 

INFORMATION NOTED 

{O}UTDATED INFORMATION {IS USED IN SOME CASES} REGARDING SOURCE CONTROL AND REMEDIAL ACTION AT THE SITE {IN 
THE ST. PAUL WATERWAY AREA}. 

INFORMATION NOTED 

{S}OME INACCURATE AND INCONSISTENT CONCLUSIONS {ARE MADE} ON THE SUMMARY CHARTS {FOR THE WATERWAY}. 

SEE RESPONSE 8.2.7 

{THE FS INCORRECTLY} SUGGEST{S} THAT A NEW TECHNOLOGY MIGHT BE IMPLEMENTED RATHER THAN THE PREFERRED REMEDY 
EVALUATED AND IDENTIFIED IN THE FS. 

SUPERIOR OIL COMPANY (1989) 

SEE RESPONSE 7.1.3 

SUPERIOR OIL AGREES THAT {THE "WAIT AND EVALUATE" APPROACH FOR THE MOUTH OF CITY WATERWAY} IS REASONABLE, 
COST EFFECTIVE AND PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT. 

SEE RESPONSE 3.3.1 

THE {LONG-TERM} CLEANUP STANDARD OF "NO ADVERSE EFFECTS" DOES NOT RECOGNIZE . . . {THE FACT THAT} CITY 
WATERWAY IS UNQUESTIONABLY LOCATED IN THE HEART OF AN INDUSTRIAL AREA. . . IT IS PROBABLY AN UNATTAINABLE 
STANDARD. 

INFORMATION NOTED 

{T}HERE IS NOTHING IN THE RI OR FS THAT ESTABLISHES A LINK BETWEEN SUPERIOR OIL PROPERTY AND THE 
CONTAMINATION FOUND IN THE CITY WATERWAY {DESPITE ONE CONTRADICTORY SECTION IN THE FS THAT SHOULD BE 
CORRECTED}. 

TACOMA-PIERCE COUNTY CHAMBER OF COMMERCE (1989) 

SEE RESPONSE 6.1.1 AND 6.3.1 

ECOLOGY'S AND EPA'S FIRST OBJECTIVE SHOULD BE TO CONTROL EXISTING SOURCES OF POLLUTION TO COMMENCEMENT BAY 
BEFORE REQUIRING THAT INDUSTRY, THE CITY, THE PORT AND LANDOWNERS INVEST AN ESTIMATED $28 MILLION ON SEDIMENT 
REMEDIAL ACTION. 

SEE RESPONSE 8.5.3 

NO REMEDIAL ACTION SHOULD BE ALLOWED, USING PRIVATE OR PUBLIC FUNDS, UNTIL THE BENEFITS OF ACTION ARE 
PRESENTED FOR PUBLIC REVIEW AND THE BENEFITS CLEARLY EXCEED THE COSTS. 

SEE RESPONSE 1.1.6 

IF . . .SEDIMENT REMEDIAL ACTION SHOULD PROCEED AFTER THE PUBLIC COMMENT PERIOD CLOSES, THEN THE ONLY 
REASONABLE APPROACH WOULD BE TO PROVIDE FOR A SUBSTANTIAL CERCLA-FUNDED PERCENTAGE OF THE COST OF REMEDIAL 
ACTION. 

SEE RESPONSE 3.3.1 

THE GOVERNMENT SHOULD NOT AIM TO RETURN THE BAY TO "NATURAL" CONDITIONS . . . EPA'S ANNOUNCED GOAL OF "NO 
ADVERSE IMPACT" IS TOO STRINGENT AND FAILS TO APPRECIATE THE REALITY OF OUR URBAN SETTING. 

SEE RESPONSE 8.4.1 



EPA'S FIGURE OF $28 MILLION TO CLEANUP THE BAY IS AN UNDERESTIMATE {BECAUSE OF HIGHER COSTS FOR ALTERNATIVE 
DISPOSAL SITES, AND SAMPLING AND ANALYSIS}. 

TACOMA-PIERCE COUNTY HEALTH DEPARTMENT (1989) 

SEE RESPONSE 6.1.1 AND 6.3.1 

{A} GREATER EMPHASIS NEEDS TO BE PLACED ON SOURCE CONTROL IN THE "INTEGRATED ACTION PLAN" AND A FULLY FUNDED, 
PRO-ACTIVE, RESOURCE INTENSE, SOURCE CONTROL PROGRAM BE DEVELOPED AND IMPLEMENTED. . . WE WOULD ONLY BE 
SUPPORTIVE OF SEDIMENT REMOVAL OR CAPPING FOLLOWING A RE-EVALUATION OF THE SUCCESS OF THE ABOVE-DESCRIBED 
SOURCE CONTROL PROGRAM. 

TACOMA-PIERCE COUNTY SUPERFUND CITIZENS ADVISORY COMMITTEE (1989) 

SEE RESPONSE: FUTURE COMMUNITY RELATIONS PLANS SECTION 

IT IS UNCLEAR HOW THE AGENCIES PLAN TO PROMOTE PUBLIC INVOLVEMENT IN THE CLEANUP PROCESS, BUT IT IS CRITICAL 
THAT THE GENERAL PUBLIC HAVE ACCESS TO SPECIFIC AND ACCURATE INFORMATION AND ARE ABLE TO HELP SHAPE 
DECISIONS. . WE HOPE DOCUMENTS ARE MADE AVAILABLE TO MEMBERS OF THE GENERAL PUBLIC AT LITTLE OR NO COST, AND 
THAT IT IS EASY FOR THE PUBLIC TO OBTAIN THEM. 

SEE RESPONSE 1.1.1 AND 6.1.1 

THE CAC SUPPORTS THE LONG-TERM CLEANUP GOAL . . .THE CAC ALSO FEELS THAT ALL CLEANUP EFFORTS SHOULD BE 
PERMANENT, AND THAT LONG TERM MONITORING IS ESSENTIAL. IN ADDITION, THE CAC SUPPORTS IMPLEMENTATION OF A 
STRONG SOURCE CONTROL PROGRAM. 

SEE RESPONSE 1.2.3 

{T}HE DEPARTMENT OF ECOLOGY AND THE EPA SHOULD CONTINUE TO MONITOR ACTIVITIES IN {AREAS OTHER THAN THE NINE 
HIGH PRIORITY PROBLEM AREAS}, AND SHOULD REQUIRE SITE CHARACTERIZATION AND REMEDIATION PRIOR TO
 DEVELOPMENT. 

US ARMY COE (1989) 

SEE RESPONSE 1.2.2 

SOME REFERENCES {TO THE PSDDA STUDY DOCUMENTS} ARE NOT TOTALLY CORRECT AND EVENTS SUBSEQUENT TO THE 
PREPARATION OF THE TEXT HAVE RESULTED IN CHANGES TO THE PSDDA MANAGEMENT PLAN, PORTIONS OF WHICH ARE 
REFERENCED IN THE FS TEXT 

DEFERRED 

PROPOSED MODIFICATIONS OF THE PSDDA PROCEDURES {FOR ANALYSIS OF DREDGING CUT SAMPLES} IN HIGH PRIORITY AREAS 
. . . DO NOT APPEAR TO BE TECHNICALLY DEFENSIBLE AND COULD RESULT IN UNNECESSARY COSTS. 

SEE RESPONSE 3.2.4 

IN THE INTEREST OF CONSISTENCY AMONG THE VARIOUS SEDIMENT PROGRAMS, CONSIDERATION SHOULD BE GIVEN TO ADOPTING 
THE CURRENT PSDDA TEST PROTOCOLS AND GUIDELINES FOR ESTABLISHING WHAT CONSTITUTES A BIOASSAY "HIT". 

SEE RESPONSE 8.2.5 AND 9.5.1 

SITING OF A DEEPWATER CAD FACILITY . . . SHOULD BE UNDERTAKEN . . . WITH CONSIDERATION GIVEN TO THE PSDDA 
DISPOSAL SITING PROCESS AND THE WIDE RANGE OF SITING FACTORS WHICH MUST BE TAKEN INTO ACCOUNT. 

USG INTERIORS, INC. (1989) 

SEE RESPONSE 3.3.1 

ACHIEVING {A "NO ADVERSE IMPACT"} CLEANUP STANDARD IS NEITHER APPROPRIATE NOR ACHIEVABLE IN COMMENCEMENT BAY. 
. . THE ENVIRONMENTAL CONCERNS OF ECOLOGY AND USEPA MUST BE BALANCED WITH ECONOMIC CONSIDERATIONS. 

SEE RESPONSE 8.5.1 

WITH RESPECT TO THE USE OF A PERFORMANCE-BASED RECORD OF DECISION . . . CERCLA REQUIRES THAT A REMEDY BE 
CHOSEN PRIOR TO THE BEGINNING OF REMEDIAL ACTIVITIES. ECOLOGY AND USEPA, THEREFORE, MAY NOT IMPLEMENT OR 



REQUIRE THE IMPLEMENTATION OF REMEDIAL MEASURES NOT SPECIFICALLY EMBODIED IN ITS ROD. 

SEE RESPONSE 6.1.1 AND 6.3.1 

ALL {POINT AND NONPOINT} SOURCE DISCHARGES MUST BE CONTROLLED PRIOR TO THE IMPLEMENTATION OF CONTAINMENT 
MEASURES. 

DEFERRED 

SOURCE CONTROL COUPLED WITH NATURAL RECOVERY ASSISTED BY HIGH TIDES AND THE REMOVAL OF UP TO TWO-THIRDS OF 
CONTAMINATED SEDIMENT THROUGH MAINTENANCE DREDGING MAY BE SUFFICIENT TO ELIMINATE CONTAMINATED SEDIMENT AND 
OBVIATE THE NEED FOR FURTHER REMEDIAL DREDGING. 

SEE RESPONSE 8.2.10 

{T}HE DREDGING AND DISPOSAL OPTIONS PROPOSED FOR THE HEAD OF HYLEBOS WATERWAY PROBLEM AREA BOTH THREATEN TO 
INCREASE RATHER THAN REDUCE THE NEGATIVE IMPACTS OF EXISTING CONTAMINATED SEDIMENT AND ARE TECHNICALLY 
INFEASIBLE. . . WATERTIGHT CLAMSHELL DREDGES AS WELL AS OTHER JAPANESE DREDGING TECHNOLOGIES (MECHANICAL, 
HYDRAULIC, PNEUMATIC) SHOULD BE INVESTIGATED TO REDUCE THE POTENTIAL RESUSPENSION OF SEDIMENT. 

SEE RESPONSE 8.2.1 

{N}O PRACTICAL {NEARSHORE} DISPOSAL SITE HAS YET BEEN IDENTIFIED. 

SEE RESPONSE 8.4.1 

GIVEN THE SCOPE AND COMPLEXITY OF THE PROPOSED CLEANUP, {THE $28 MILLION} COSTS APPEAR TO BE GROSSLY
 
UNDERSTATED.
 

WASHINGTON PUBLIC PORTS ASSOCIATION (1989)
 

SEE RESPONSE 9.3.1
 

IT IS VERY IMPORTANT THAT {MAINTENANCE} DREDGED MATERIAL . . . WHICH PASSES THE PUGET SOUND DREDGED DISPOSAL
 
ANALYSIS (PSDDA) REQUIREMENTS BE ALLOWED TO GO TO THE PSDDA DISPOSAL SITES.
 

SEE RESPONSE 3.3.1
 

WPPA QUESTIONS THE GOAL OF "NO ADVERSE EFFECTS DUE TO SEDIMENT CONTAMINATION" AS A CLEANUP GOAL
 

SEE RESPONSE 6.2.1
 

THE STUDY SHOULD CONTAIN A MORE DETAILED COST EVALUATION FOR INDIVIDUAL SOURCE CONTROL MEASURES.
 

SEE RESPONSE 7.2.3
 

{I}T MAY BE DESIRABLE TO FURTHER TEST THE PREDICTIVE ABILITY OF THE SEDCAM MODEL BEFORE COMMITTING TO
 
REMEDIAL ACTIONS IN TEN YEARS . . .
 

SEE RESPONSE 4.1.1
 

{T}HE PORTS SUPPORT {THE USE OF AET} AS A SCREENING TOOLS (AS WAS DONE IN THE PSDDA STUDY). HOWEVER, WE ARE
 
CONCERNED WITH THE USE OF AET'S AS A CLEANUP STANDARD. . .AET'S CANNOT BE USED TO PREDICT CAUSE AND EFFECT
 

SEE RESPONSE 4.3.2
 

. . . AET DO {NOT} CLEARLY INDICATE THE ECOLOGICAL RELEVANCE OF LEVELS OF CONTAMINATION THAT EXCEED AET
 
LEVELS.
 

SEE RESPONSE 8.2.1
 

{W}E ARE VERY CONCERNED ABOUT THE LACK OF DISPOSAL SITES FOR THE VOLUME OF SEDIMENTS THAT MAY BE DREDGED . .
 
. ESTABLISHING A SUPERFUND DISPOSAL SITE WITHIN AN URBAN AREA WILL BE A VERY DIFFICULT TASK . . .
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BAY NEARSHORE/TIDEFLATS FEASIBILITY STUDY. 



ATTACHMENT TO APPENDIX B 

COMMUNITY RELATIONS ACTIVITIES 

COMMUNITY RELATIONS ACTIVITIES HAVE BEEN CONDUCTED BY ECOLOGY AND EPA WITH ASSISTANCE FROM TPCHD. THIS LIST 
REFERS SPECIFICALLY TO NEARSHORE/TIDEFLATS AND AREAWIDE ACTIVITIES. IT DOES NOT INCLUDE ACTIVITIES SPECIFIC 
TO ASARCO, TAR PITS, AND SOUTH TACOMA CHANNEL SITES. COMMUNITY RELATIONS ACTIVITIES INCLUDE THE FOLLOWING: 

•	 PREPARED THE INITIAL COMMUNITY RELATIONS PLAN (1983) 

•	 ESTABLISHED AND PROVIDED STAFF SUPPORT FOR CITIZENS ADVISORY COMMITTEE {STARTED IN SEPTEMBER 
1983 WITH REGULAR MEETINGS ONGOING THROUGH SPRING (1989)} 

•	 ESTABLISHED AND MAINTAINED INFORMATION REPOSITORIES (1983-PRESENT) 

•	 DEVELOPED AND MAINTAINED MAILING LIST OF INTERESTED INDIVIDUALS (1983-PRESENT) 

•	 PERIODICALLY BRIEFED TACOMA-PIERCE COUNTY BOARD OF HEALTH AND CITY/COUNTY GOVERNMENT OFFICIALS 

•	 PROVIDED INFORMATION FOR WORKING SESSIONS WITH PIERCE COUNTY MEDICAL SOCIETY (1983) 

•	 GAVE PRESENTATIONS TO ELEMENTARY AND HIGH SCHOOL STUDENTS, TO WORKSHOPS FOR TEACHERS (WINTER 
1986), AND TO SCHOOLS AND COMMUNITY GROUPS (1983-1986) 

•	 HELD PRESS CONFERENCE AND GAVE TOURS OF COMMENCEMENT BAY (JUNE 1984) 

•	 GAVE TOURS OF COMMENCEMENT BAY TO THE CITIZENS ADVISORY COMMITTEE (1984, AUGUST 1988) AND 
STUDENT GROUPS (JUNE 1986) 

•	 DISTRIBUTED PERIODIC COMMENCEMENT BAY SUPERFUND UPDATES TO THE COMMUNITY (SEPTEMBER 1986, APRIL 
1987, AUGUST 1987, MARCH 1988, MAY 1988, APRIL 1989, SEPTEMBER 1989) 

•	 GAVE 27 COMMUNITY INTERVIEWS FOR REVISED COMMUNITY RELATIONS PLAN (SEPTEMBER 1987) 

•	 PUBLISHED NOTICE AND ANALYSIS OF PROPOSED PLAN IN TACOMA NEWS TRIBUNE (24 FEBRUARY 1989) 

•	 DISTRIBUTED PROPOSED PLAN FACT SHEET TO OVER 2,500 INDIVIDUALS (24 FEBRUARY 1989) 

•	 PRESENTED PUBLIC WORKSHOPS, MEETINGS, AND HEARINGS:

 NOAA REPORT, TPCHD FISH ADVISORYAPRIL 1981

 CLEANUP PLANS JUNE 1983

 PROGRESS REPORT MARCH 1984

 REMEDIAL INVESTIGATION STUDY PLAN NOVEMBER 1984

 COMMENCEMENT BAY DREDGING DISPOSAL SEPTEMBER 1985

 REMEDIAL INVESTIGATION RESULTS JUNE 1985

 REMEDIAL INVESTIGATION RESULTS AND COMMENTS JULY 1985

 STATUS REPORT NOVEMBER 1985


 PROPOSED PLAN21 MARCH 1989

 PROPOSED PLAN AND PUBLIC COMMENTS6 JUNE 1989
 

TIDEFLATS BUSINESSES (BUSINESS LIABILITY)APRIL 1989


•	 PROVIDED BRIEFING FOR PUBLIC OFFICIALS AND MEMBERS OF THE PRESS (FEBRUARY 1989). 


